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foreword 

This  r e p o r t  has  been prepared i n  response to numerous i n q u i r i e s  and 
reques t s  f o r  information on t h e  Cen t ra l  Valley P r o j e c t  and its accm- 
plishments. Many a s p e c t s  of  t h e  P r o j e c t ' s  background a r e  w e l l  known 
and understood by some, bu t  t h e r e  a r e  many o t h e r s  who l ack  an adequate 
appr e c i a t i o n  o f  t h e  P r o j e c t  s accomplishments. i his r e p o r t  is intended 
to  provide a capsul ized  summary of  t h e  Cen t ra l  Val ley  P r o j e c t ' s  h i s to r -  
i c a l  background, opera t ions ,  accomplisaa8lents, and economic impacts to 
s e r v e  t h e  g e n e r a l  pub l i c  need f o r  such information. 

The evo lu t ion  o f  C e n t r a l  Val ley  Project, through t h e  i n t e n s i v e  
planning,  cons t ruc t ion ,  and o p e r a t i o n a l  phases, has c e r t a i n l y  faced many 
d i f f i c u l t i e s .  It is t h e  outgrowth o f  v a s t  s c i e n t i f i c  knowledge, teehi- 
c a l  e x p e r t i s e ,  and r e s o l u t i o n  o f  many d i f f i c u l t  l e g a l ,  po l i cy ,  and i n s t i -  
tut ional .  c o n s t r a i n t s  which were overcome. The P r o j e c t ' s  development 
has, i n  many respec t s ,  been a funct ion  of  t echno log ica l  progre%s. I n  
t imes  p a s t ,  people could on ly  dream of  l a r g e  water-resource developments 
which could change t h e  "waterface" of  t h e  Cen t ra l  Valley. However, more 
recen t ly ,  sc i ence  and technology have advanced to t h e  s t a g e  where large- 
scale s to rage ,  conveyance, pumping, and o t h e r  i n t e r r e l a t e d  f a c i l i t i e s  
could  be rea l i zed .  

The f a c t  t h a t  t h e  C e n t r a l  Val ley  P r o j e c t  was able to  su rv ive  and 
even tua l ly  emerge a s  a h igh ly  successfuP water-reaeurce development 
system i s a  g r e a t  t r i b u t e  to  t h e  many involved. m e u g h  perseverance and 
ded ica t ion  they  were a b l e  to compromise t h e  many p o l i c y  d i f f e r e n c e s  and 
a r b i t r a t e  t h e  l e g a l  and i n s t i t u t i o n a l  p rob lems  e n c o u n t e r e d .  The 
P r o j e c t ' s  phys ica l  aecsmpliskments and t h e  r e s u l t a n t  widespread b e n e f i t s  
a r e  a l i v i n g  t e s t i m o n i a l  to  t h e  v i s i o n  o f  a l l  who con t r ibu ted  to  t h e  
culmination o f  t h i s  superb water-resource development. 

The t w o  p r i n c i p a l s  p r imar i ly  responsib le  f o r  p repara t ion  of  t h i s  
r e p o r t  have a combined experience of approximately 70 y e a r s  i n  water 
resource  development i n  genera l ,  and with t h e  Cen t ra l  Valley P r o j e c t  
i n  p a r t i c u l a r .  T h e i r  close p e r s o n a l  a s s o c i a t i o n  w i t h  t h e  P r o j e c t  
dur ing  many y e a r s  o f  its planning and cons t ruc t ion  provided an in t ima te  
knowledge and understanding of  t h e  Central, Val ley  P r o j e c t ,  its back- 
$ r ~ u n d ~  and accomplishments, which were of ines t imable  value i n  prepa- 
r a t i o n  of  t h e  r e p o ~ t ,  

A March 1981 s p e c i a l  r e p o r t  o f  t h e  U . S .  Bureau o f  ~ e c l a m a t i o n  
(Bureau), t i t l e d  "Central  Val ley  P r o j e c t ,  C a l i f o r n i a ,  Water Deve%opment," 
provides a d e t a i l e d  accounting of  t h e  P r o j e c t ' s  h i s t o r y  and author iz ing  
l e g i s l a t i o n ,  a s  w e l l  a s  an explanat ion  of  t h e  i n t e r r e l a t i o n s h i p s  of t h e  
var ious  p r o j e c t  components. That r e p o r t ,  prepared by Raymond W. Gaines, 
an employee o f  t h e  Bureau's Sacramento Regional O f f i c e  f o r  nea r ly  30 
years  u n t i l  h i s  r e t i r ement  i n  1979, provides an in-depth t r e a t i s e ,  which 
many may f i n d  t o  be an enl ightening supplement t o  t h i s  report. 



background 

The p r i m a r y  impetus  f o r  
t h e  Cen t ra l  Valley Pro jec t  may 
be a t t r i b u t e d  t o  t h e  unequa l  
d i s t r i b u t i o n  of p r e c i p i t a t i o n  
and agr i e u l t u r a $  lands  wi th in  
t h e  C e n t r a l  V a l l e y  B a s i n .  
E a r l y - d a y  r e c o g n i t i o n  o f  
N a t u r e ' s  i m b a l a n c e  l e d  t o  
numerous s t u d i e s ,  o f  v a r y i n g  
degrees o f  i n t e n s i t y ,  by l o c a l ,  
S t a t e  a n d  F e d e r a l  a g e n c i e s  
during t h e  late 1880ss and i n  
t h e  e a r l y  p a r t  of t h i s  century. 
The b a s i c  concept and many of 
t h e  i n i t i a l  f e a t u r e s  o f  t h e  
C e n t r a l  V a l l e y  P r o j e c t  were 
i n c o r p o r a t e d  i n t o  t h e  1 9 3 0  
C a l i f o r n i a  S t a t e  Water P l a n .  
T h i s  p l a n n i n g  b a c k g r o u n d  
e v o l v e d  i n t o  S t a t e - s p o n s o r e d  
Federa l  au thor iza t ion  f n  1945. 
S u b s e q u e n t  a d d i t i o n s  h a v e  
expanded t h e  P r o j e c t  scope i n t o  
a h igh ly  in tegra ted  basinwide 
w a t e r  r e s o u r c e  d e v e l o p -  
ment designed and operated t o  
optimize accomplishments i n  t h e  
broad pub l ic  i n t e r e s t .  

T h e  p o l i c y  a n d  l e g a l  
c o n f l i c t s  encountered along t h e  
way had t o  be overcome before 
subsequent l i n k s  i n  t h e  chain  
c o u l d  be f o r g e d .  I t  w a s  
d i f f i c u l t  to o b t a i n  acceptance 
of t h e  P r o j e c t  by many pub l ic  
o f f i c i a l s  and t h e  "engineering 
f r a t e r n i t y "  because of  t h e  s i z e  
a n d  c o m p l e x i t y  o f  s u c h  a n  
e x t e n s i v e ,  i n n o v a t i v e  wa te r -  
development  sys tem.  Contro- 
v e r s i e s  e m e r g e d  a s  t o  who 
should b e n e f i t  from t h e  "cheap 

p o w e r " .  t o  be produced and how 
t h e  " i n t e r e s t - f r e e "  i r q i g a -  
t i o n  wa te r  s u p p l i e s  from t h e  
P r o j e c t  were t o  b e  a p p e r -  
t i o n e d .  S t i l l  o t h e r  i s s u e s  
i n v o l v e d  s e e o n c i l i a t i o n  o f  
v a r i o u s  l o c a l ,  S t a t e ,  a n d  
F e d e r a l  s t a t u e s .  Of p a r -  
t i c u l a r  i m p o - r t a n c e  i n  t h i s  
regardl were " a c r e a g e  l i m i t a -  
t i o n , "  " p r e f e r e n c e  p o w e r  
c u s t o m e r , "  a n d  " r e i m b u r s e -  
m e n t s  p r a v i s i o n s  o f  
RecPmation Law, along with t h e  
a t t endan t  c o n t r a c t u a l .  arrange- 
ments required. 

The Cen t ra l  Valley Basin 
of  C a l i f o r n i a  extends. f o r  about 
500 m i l e s  i n  a n o r t h w e s t  t o  
sou theas t  d i r e c t i o n ;  its width 
averages about 120 m i l e s ,  The 
b a s i n  i s  a l m o s t  c o m p l e t e l y  
e n c l o s e d  by  h i g h  mountaf.m 
r a n g e s ;  it h a s  o n l y  a s i n g l e  
o u t l e t  t o  t h e  w e s t .  through San 
F r a n c i s c o  Bay t o  t h e  P a c i f i c  
Ocean. The c e n t r a l  por t ion  of 
t h i s  b a s i n  - - t h e  renowned  
Cen t ra l  Valley of Califoritia- 
comprises a l a r g e  p l a i n  which 
is a b o u t  400 miles i n  lenglth 
and averages nea r ly  50 miles i n  
width, 

The Cen t ra l  Valley Basin 
i s  c h a r a c t e r i z e d  by t h r e e  
d f  s t i n c t  d r a i n a g e  a r e a s :  t h e  
n o r t h e r n  p o r t i o n ,  t h e  
Sacramento Valley,  is dra ined 
by t h e  Sacramento River system. 
The southern por t ion ,  t h e  San 
J o a q u i n  V a l l e y  is  d r a i n e d  by 



t h e a ' S a n  J o a q u i n  R i v e r  a n d  
Tulare  Basin t r i b u t a r y  systems. 
Waters from t h e  Sacramento and 
San Joaquin Rivers converge and 
a r e  c o m m i n g l e d  i n  a d e l t a  
complex before  emerging through 
C a r q u i n e z  S t r a i t  i n t o  S a n  
Francisco  Bay. 

The v a l l e y  f l o o r  por t ion  
o f  t h e  b a s i n  h a s  t w o  r a t h e r  
d i s t i n c t  seasons. The c l ima te  
i s  c h a r a c t e r i z e d  a s  
Mediterranean, wi th  long, warm,  
a n d  d r y  summers ,  p r o v i d i n g  
i d e a l  growing cond i t ions  f o r  an 
e x t r e m e l y  w i d e  v a r i e t y  o f  
q u a l i t y  c rops  under i r r i g a t i o n .  
T h e  w i n t e r s  a r e  c o o l  a n d  
moist; s e v e r e l y  c o l d  wea the r  
d o e s  n o t  o c c u r ,  b u t  tempera-  
t u r e s  d r o p  b e l o w  f r e e z i n g  
occas iona l ly  i n  v i r t u a l l y  a l l  
p a r t s  o f  t h e  va l ley .  

Floods and droughts ,  o f t e n  
h a z a r d o u s  and d e v a s t a t i n g  i n  
e a r l i e r  t i m e s ,  h a v e  b e e n  
minimized i n  r e c e n t  y e a r s  by 
s t o r a g e  r e s e r v o i r s  a n d  
o t h e r  water c o n t r o l  f a c i l i t i e s .  
T h e s e  f a c i l i t i e s  h a v e  b e e n  
c o n s t r u c t e d  or d e v e l o p e d  t o  
l i m i t  t h e  ravages o f  Nature and 
c o n t r o l  a v a i l a b l e  wa te r  
r e s o u r c e s  f o r  b e n e f i c i a l  
uses. 

R a i n f a l l  on t h e  v a l l e y  
f l o o r  is l i g h t ,  and sr iow almost 
never occurs. P r e c i p i t a t i o n  
d e c r e a s e s  d r a m a t i c a l l y  from 
n o r t h  t o  s o u t h ,  w i t h  t h e  Red 
B l u f f  a r e a  n e a r  t h e  n o r t h e r n  
ext remity  rece iv ing an .annual 
average o f  about  23 inches,  and 
~ a k e r s f i e l d  a t  t h e  southern end 
rece iv ing  on ly  about 6 inches. 
P r e c i p i t a t i o n  l e v e l s  a r e  much 
g r e a t e r  i n  t h e  mountain ranges 

surrounding t h e  v a l l e y  f loor .  
About 80 inches of  p rec ip i t a -  
t i o n  m o s t l y  i n  t h e  f o r m  of 
snow, o c c u r s  a n n u a l l y  a t  t h e  
higher e l eva t ions  adjacent  t o  
t h e  n o r t h e r n  p a r t  o f  t h e  
v a l l e y ,  b u t  o n l y  a b o u t  35  
i n c h e s  f a l l s  i n  t h e  s o u t h e r n  
mountains. Runof2 from t h e s e  
a r e a s  is t h e  p r i n c i p a l  source 
of supply f o r  water s e r v i c e  on 
t h e  v a l l e y  f l o o r .  About 85 
p e r c e n t  o f  t h e  p r e c i p i t a t i o n  
o c c u r s  from November t h r o u g h  
Apri l .  ' 

HISTORY 

C a l i f o r n i a ' s  h i s t o r y  i s  
r e p l e t e  with early-day recogni- 
t i o n  o f  t h e  need t o  c o n t r o l ,  
develop, and relocate a v a i l a b l e  
w a t e r  s u p p l i e s .  The S t a t e ' s  
f i r s t  l e g i s l a t u r e  e s t a b l i s h e d  
t h e  o f f i c e  o f  t h e  S u r v e y o r  
General i n  1850. Provis ions  o f  
t h e  l e g i s l a t i o n  e s t a b l i s h i n g  - 
t h a t  o f f i c e  requi red  it to p l a n  
water p r o j e c t s  t o  s e r v e  t h e  . 
S t a t e ' s  needs. 

F e d e r a l  p l a n s  t o  ame- 
l i o r a t e '  competi t ion f o r  e x i s t -  
ing water s u p p l i e s  and c o n f l i c t  
between water u s e r s  by d e v e l o p  
ing a d d i t i o n a l  water resources  
wi th in  t h e  Cen t ra l  Valley were 
f o r m u l a t e d  as e a r l y  a s  1874, 
when t h e  Alexander Survey was 
s u b m i t t e d  t o  a s p e c i a l  boa rd  
appointed by Pres iden t  Grant. 
T h i s  r e p o r t  n o t e d  a r e a s  o f  
water abundance and def ic iency,  
and recommended t h a t  a series 
of  dams be b u i l t  on t r i b u t a r y  
streams along t h e  f o o t h i l l s  of  
t h e  v a l l e y .  I n  a d d i t i o n  to  
dams, c a n a l  s y s t e m s  were t o  
be loca ted  along both s i d e s  o f  



t h e  Sacramento and San Joaquin 
R i v e r s .  T h e  s u r v e y  a l s o  
recommended t h e  formation of a 
S t a t e  E n g i n e e r ' s  o f f  i c e ,  
which was e s t a b l i s h e d  by t h e  
C a l i f o r n i a  L e g i s l a t u r e  i n  1878. 
More t h a n  2 0  s i g n i f i c a n t  
a c t i o n s  b y  t h e  S t a t e  a n d  
F e d e r a l  Governments between 
1850 and 1917 a l s o  a f f e c t e d  
w a t e r  d e v e l o p m e n t  i n  t h e  
C e n t r a l  Valley, 

A p lan  f o r  water s to rage  
and conveyance was proposed i n  
1920 by Colonel Robert Bradford 
M a r s h a l l ,  who was thew Chie f  
G e o g r a p h e r  s f  t h e  W.S. 
Geological  Survey, a c t i n g  i n  a 
p r i v a t e  capaci ty .  Marshall '  s 
p l a n ,  as m o d i f i e d ,  became a 
b a s i c  framework a round  which 
C a l i f o r n i a ' s  S t a t e  Water Plan 
and t h e  i n i t i a l  f e a t u r e s  of  the 
F@deral C e n t r a l  Val ley  P r o j w t  
were l a t e r  d e s i g n e d .  Water 
development planning proceeded 
a t  an a c c e l e r a t e d  r a t e  f o l l o w  
ing p u b l i c a t i o n  o f  t h e  Marshall  
P l a n ?  between 1920 and 1933,  
some 20 add i  t iond l  invest iga-  
t i o n s ,  l e g i s l a t i v e  a c t s ,  and 
o t h e r  s i g n i f i c a n t  a c t i v i t i e s  
r e l a t e d  t o  water development i n  
t h i s  a r e a  occurred. 

The C a l i f o r n i a  C e n t r a l  
Valley P r o j e c t  A c t ,  passed by 
t h e  S t a t e  Leg i s l a tu re  i n  1933, 
author i r e d  eons t ruc t ion  of  t h e  
S t a t e  C e n t r a l  V a l l e y  W a t e r  
P r o j e c t ,  w i t h  f i n a n c i n g  by 
p u b l i c  bond i s s u e .  Al though  
approved by t h e  Governor o n  
August  5, 1933, t h e  A c t  was  
d e l a y e d  f r o m  g o i n g  i n t o  
e f f e c t  by an  approved S t a t e  
r e f e r e n d u m  p e t i t i o n  w h i c h  
r e q u i r e d  a v o t e  o f  t h e  e l e c -  
t o r a t e .  The A c t  survived t h e  

e l e c t i o n ,  which was h e l d  i n  
December 1 9 3 3 ,  b u t  d u e  t o  
d i f f i c u l t y  i n  m a r k e t i n g  t h e  
bonds ,  t h e  P r o j e c t  c o u l d  n o t  
be u n d e r t a k e n  by t h e  S t a t e ,  
A f t e r  f a i l u r e  o f  r e p e a t e d  
a t tempts  by t h e  S t a t e  o f f i c i a l s  
to o b t a i n  F e d e r a l  g r a n t s  o r  
l o a n s  t o  a i d  i n  f i n a n c i n g  o f  
t h e  P r o j e c t ,  r eques t s  were made 
t o  t h e  F e d e r a l  Government t o  
u n d e r t a k e  i ts  c o n s t r u c t i o n .  

The Rivers  and Harbors A c t  
o f  1935, approved August  30,  
1935, author ized  cons t ruc t ion  
o f  t h e  i n i t i a l  f e a t u r e s  of  the 
Cen t ra l  Val ley  P r o j e c t  by t h e  
U.S. Army Corps of  Engineers. 
S o o n  a f t e r w a r d ,  o n  
September 10, 1935, $20 m i l l i o n  
was t r a n s f e r r e d ,  by o r d e r  o f  
P r e s i d e n t  F r a n k l i n  B. 
Reosevelbt , from t h e  Emergency 
Re l i e f  A c t  funds to t h e  Depart- 
m e n t  o f  t h e  I n t e r i o r  f o r  
c e n s t t u c t i o n  o f  F r i a n t  Dam and 
o t h e r  f e a t u r e s  o f  the " i n i t i a l a  
Cen t ra l  Val ley  Pro jec t ,  

This  a c t i o n  was followed 
by many a d d i t i o n a l  c o n g r e s -  
s i o n a l  a u t h o r i z a t i o n s  with t h e  
l a s t  one being i n  1976, Many 
f e a t u r e s  'of t h e  P r o j e c t  have  
b e e n  c o m p l e t e d ,  o t h e r s  a r e  
under cons t ruc t ion ,  and s t i l l  
o t h e r s  h a v e  n o t  y e t  b e e n  
i n i t i a t e d .  

T h e  S a n  L u i s  U n i t  was  
developed j o i n t l y  by t h e  U.S. 
Bureau of Reclamation and t h e  
C a l i f o r n i a  Department of Water 
R e s o u r c e s .  S a n  L u i s  Dam, 
R e s e r v o i r ,  and c e r t a i n  o t h e r  
f a c i l i t i e s  a r e  used  by b o t h  
agencies,  which shared t h e  cost 
i n  p r o p o r t i o n  t o  t h e  u s e  by 
e a c h  ( 4 5  p e r c e n t  F e d e r a l ,  



55 percent  S t a t e ) .  Addition- 
a l l y ,  each agency const ructed  
f a c i l i t i e s  used by i t  a l o n e  
which were not  included i n  t h e  
c o s t - s h a r  i n g  a r r a n g e m e n t .  

The U.S. Army Corps  o f  
Engineers cons t ructed  Folsom, 
New Melones, Hidden, Buchanan, 
and Black But te  D a m s  which were 
incorporated i n t o  t h e  Cen t ra l  
V a l l e y  P r o j e c t  i n  a c c o r d a n c e  
with author iz ing  l e g i s l a t i o n .  
A l l  o t h e r  f e a t u r e s  o f  t h e  
P r o j e c t  were const ructed  by t h e  
U.S. Bureau o f  Rec lamat ion .  
A l l  f e a t u r e s  a r e  under opera- 
t i o n a l  c o n t r o l  o f  t h e  Bureau. 

From its i n c e p t i o n  and 
formulat ion,  t h e  C e n t r a l  Val ley  
P r o j e c t  h a s  b e e n  a s i n g l e  
project i n  concept,  design,  and 
o p e r a t i o n ;  i t  f u n c t i o n s  a s  
an in teg ra ted  whole, no t  as a 
grouping- of s e p a r a t e  or inde- 
pendent-uni ts .  The au thor iz ing  
acts' a r e  r e p l e t e  with language 
d e m o n s t r a t i n g  t h a t  Congresg  
i n t e n d e d  i t  a s  a  s i n g l e ,  
i n t e r r e l a t e d ,  and i n t e g r a t e d  
p r o j e c t  from i ts  b e g i n n i n g .  

The  S o l a n o  a n d  O r l a n d  
P r o j e c t s ,  a l s o  b u i l t  by t h e  
Bureau o f  Rec lamat ion  i n  t h e  
C e n t r a l  V a l l e y  B a s i n  a r e  
n o t  p a r t  of  t h e  C e n t r a l  
Val ley  Projec t .  The S t a t e  of 
C a l i f o r n i a ' s  S t a t e  Water 
P r o j e c t ,  s e v e r a l  o the r  f a c i l i -  
t i e s  b u i l t  by  t h e  U.S. Army 
C o r p s  of  E n g i n e e r s ,  a n d  
numerous p r i v a t e  and munic i -  
p a l l y  owned w a t e r - r e s o u r c e  
developments a r e  a l s o  loca ted  
w i t h i n  t h e  b a s i n .  Some o f  
t h e s e  a r e  i n f l u e n c e d  b y  or  
i n t e r r e l a t e  w i t h  t h e  P r o j e c t  
sys tem;  however, t h i s  r e p o r t  

c o n c e r n s  o n l y  t h e  F e d e r a l  
Centr a 1  Valley Pro jec t .  

NEED FOR WATER TRANSFER 

The c l i m a t e  and so i l  o f  
t h e  Cen t ra l  Val ley  make it one 
o f  t h e  world's most productive 
a g r i c u l t u r a l  a r e a s .  W a t e r  
s u p p l i e s  w i t h i n  t.he C e n t r a l  
V a l l e y  B a s i n ,  however, o c c u r  
n e i t h e r  s e a s o n a l l y  nor  geo- 
g t a p h i c a l l y  i n  accordance with 
t h e i r  needs. S p e c i f i c a l l y ,  t h e  
San J o a q u i n  V a l l e y  c o n t a i n s  
about two-thirds of  t h e  agr i -  
c u l t u r a l  l a n d ,  b u t  r e c e i v e s  
o n l y  a b o u t  o n e - t h i r d  o f  t h e  
water, w h i l e  t h e  Sacramento  
V a l l e y  h a s  o n e - t h i r d  o f  t h e  
l a n d  a n d  t w o - t h i r d s  o f  t h e  
wa te r .  A l s o ,  t h e  p r e c i p i t a -  
t i o n  o c c u r s  m o s t l y  i n  t h e  
w i n t e r ,  l e a v i n g  t h e  l o n g  
growing season with p r a c t i c a l l y  
no r a i n f a l l .  Moreover, heavy 
winter  r a i n s  and sp r ing  snow- 
m e l t ,  i f  u n c o n t r o l l e d ,  would 
r e s u l t  i n  ex tens ive  and severe  
f  loading. 

Water t r a n s f e r  p lans  w e r e  
even tua l ly  e f fec ted .  Although 
l o c a l  s u p p l i e s  had been devel- 
oped and exploi ted  i n  l i m i t e d  
a r e a s  l o n g  b e f o r e  t h e  i n t e r -  
bas in  t r a n s f e r s  occurred,  t h e s e  
e f f o r t s  d i d  nothing to  reso lve  
t h e  major problem of Nature 's  
i m b a l a n c e  b e t w e e n  l a n d  a n d  
water suppl ies .  Consequently, 
while l a r g e  amounts o f  fresh- 
water flowed to t h e  ocean, v a s t  
acreages o f  high q u a l i t y  land 
i n  need o f  a  water supply were 
n o t  c u l t i v a t e d  b e c a u s e  water 
f o r  i r r i g a t i o n  was not  ava i l -  
a b l e .  A l s o ,  t h e  t h r e a t  
o f  d e v a s t a t i n g  f l o o d s  was a 



cons tan t  p e r i l ,  while much o f  
t h e  l a n d  a l r e a d y  i r r i g a t e d  
su f fe red  from an i n s u f f i c i e n t  
o r  p r e c a r i o u s  w a t e r  s u p p l y .  

O v e r d r a f t i n g  o f  .ground 
water caused t h e  ground-water 
table to  be lowered a t  alarming 
rates i n  many p l a c e s .  Even 
with t h e  limited developments, 
w i t h d r a w a l s  o f  ground w a t e r  
exceeded  t h e  a v a i l d b i l f t y  o f  
l o c a l .  d e p e n d a b l e  w a t e r  
r e s o u r c e s ,  Some l a n d s  were 
f o r c e d  o y t  o f  p r o d u c t i o n  or 

. s u f f e r e d  f r e q u e n t ,  h e a v y  
a g r i c u l t u r a l  losses i n  drought 
yea r s  . 

Upstream impoundments and 
r i v e r  d i v e r s i o n s  f o r  f o c a l i z e d  
u s e  c o n t r i b u t e d  t o  s e a w a t e r  
i n t r u s i o n  i n t o  t h e  Sacramento- 
Sari Soaquiw Delta d u r  i n g  d r y  
s e a s o n s ,  damaging c r o p s  and 
a g t i c u f t u r a l  l a n d ,  and con- 
t a m i n a t i n g  m u n i c i p a l  a n d  
i n d u s t r W  (MbI) supp%iee, The 
i d e a  o f  t r a n s f e r r i n g  s u r p l u s  
water from t h e  nor thern  to t h e  
s o u t h e r n  v a l l e y  w a s  l o n g  
s tud ied  as a means t o  a l l e v i a t e  
t h e s e  problems. 

PROJECT P W S  

E a r l y  c o n c e p t s  of w a t e r  
t r a n s f e r  from t h e  nor thern  to  
s o u t h e r n  p o r t i o n s  o f  t h e  
C e n t r a l  V a l l e y  e n v i s i o n e d  a 
l a r g e  dam o n  t h e  Sacramento  
River near where Shas ta  Dam w a s  
cons t ructed ,  a s  we$% a s  o t h e r  
dams a t  h i g h  e l e v a t i o n s  f o r  
s to rage  of  s u r p l u s  flows from 
t h e  m o u n t a i n s .  H i g h - l i n e  
c a n a l s ,  which would e n c i r c l e  
t h e  v a l l e y  w i t h  g r a v i t y  f l o w  
from t h e  r e s e r v o i r s  and d e l i v e r  

n o r t h e r n  w a t e r  t o  t h e  a r i d  
l a n d s  o f  t h e  s o u t h ,  w e r e  
contemplated. 

The f i r s t  aspect  of  t h i s  
concep t - - the  c o n s t r u c t i o n  o f  
s to rage  r e s e r v o i r s  t o  c o n t r o l  
and r e g u l a t e  s u r p l u s  flows--was 
embodied i n  l a t e r  p lans  which 
were a u t h o r i z d  and developed 
a s  i n i t i a l  f e a t u r e s  o f  t h e  
C e n t r a l  V a l l e y  P r o j e c t .  The 
i n i t i a l  p r o p o s a l  f o r  g r a v i t y  
d e l i v e r i e s  f r o m  h i g h - l i n e  
c a n a l s  e n c i r c l i n g  t h e  va l l ey ,  
h o w e v e r ,  was  s u b s e q u e n t l y  
m o d i f i e d .  I n s t s a d ,  w a t e r  
s u p p l i e s  c o n t r o l l e d  t h r o u g h  
s t o r a g e  i n  nor thern  r e s e r v o i r s  
were t o  b e  a l l o w e d  t o  f l o w  
along n a t u r a l  watercourses t o  
t h e  S a c r a m e n t o - S a n  J o a q u i n  
De l t a  fmm which they would be 
l i f t e d  by a gymping p l a n t  i n t o  
t h e  headworks o f  a h i g h - l  i n @  
c a n a l  i n  t h e  f o o t h i l l s  of the  
Coast Range mounta ins ,  The 
water w a s  them t o  f l o w  by 
g r a v i t y  to a connection p o i n t  
with t h e  San Joaquin River i n  
t h e  c e n t r a l  S a n  J o a q u i n  
Valley. 

S i m u l t a n e o u s l y ,  S a n  
J o a q u i n  R i v e r  w a t e r  s u p p l i e s  
were t o  be s t o r e d  and d i v e r t e d  
b y  a n  u p s t r e a m  dam i n  t h e  
f o o t h i l l s  of t h e  S i e r r a  Nevada 
i n t o  two high-l ine cana l s  f o r  
g r a v i t y  s e r v i c e  t o  lands  along 
t h e  e a s t  s i d e  o f  t h e  c e n t r a l  
a n d  s o u t h e r n  S a n  J o a q u f n  
V a l l e y .  The n o r t h e r n  w a t e r  
d e l i v e r e d  t h r o u g h  t h e  C o a s t  
Range cana l  would be exchanged 
w i t h  San J o a q u i n  R i v e r  w a t e r  
d ive r t ed  by t h e  upstream dam. 
Electric power generated by t h e  
r e l e a s e  o f  w a t e r  t h r o u g h  t h e  
powerplants,  a s  ad junc t s  t o  t h e  



r e s e r v o i r s ,  would provide t h e  
e n e r g y  f o r  pumping from t h e  
D e l t a .  Power g e n e r a t e d  i n  
excess  of  p r o j e c t  pumping needs 
was t o  be s o l d  commerc ia l ly  
t o  h e l p  d e f r a y  c o s t s  o f  t h e  
f a c i l i t i e s ,  i n  accordance with 
p r o v i s i o n s  o f  R e c l a m a t i o n  
Law. 

AS previous ly  explained,  
t h e  f i r s t  a u t h o r i z a t i o n  o f  a 
Federa l  C e n t r a l  Val ley  P r o j e c t  
was by t h e  A c t  o f  August  30, 
1935, and E x e c u t i v e  O r d e r  o f  
S e p t e m b e r  1 0 ,  1 9 3 5 .  T h e  
p r o j e c t  was r e a u t h o r i z e d  f o r  
c o n s t r u c t  ion by the Secre ta ry  
o f  t h e  I n t e r i o r  a n d  m a d e  
s u b j e c t  to  Reclamation Laws by 
t h e  Rivers  and Harbors A c t  of  
1 9 3 7 .  T h e  1 9 3 7  a c t  a l s o  
p r o v i d e d  t h a t  t h e  dams a n d  
r e s e r v o i r s  s h o u l d  b e  u s e d ,  
f i r s t ,  f o r  r i v e r  r e g u l a t i o n  
and improvement o f  navigat ion  
and f lood z o n t r o l ;  second, f o r  
i r r i g a t i o n  and domestic uses; 
and third: f o r  power. Th i s  a c t  

-..I- 

p l a c e d  t h e  C e n t r a l  V a l l e y  
P r o j e c t  u n d e r  t h e  e n t i r e  
"umbrella" of Reclamation Law. 
A c h r o n o l o g y  o f  s u b s e q u e n t  
C e n t r a l  Valley Project author i- 
z a t i o n  a c t s  a n d  c o m p l e t i o n  
d a t e s  o f  var ious  u n i t  add i t ions  
i s  p r e s e n t e d  i n  T a b l e  1 .  

T o t a l  c a p i t a l  expendi tures  
f o r  t h e  p r o j e c t ,  accumula ted  
o v e r  t h e  p a s t  f o u r  d e c a d e s  
s i n c e  c o n s t r u c t i o n  b e g a n ,  
a m o u n t  t o  a p p r o x i m a t e l y  
$2.4 b i l l i o n .  They i n c l u d e  
costs of f e a t u r e s  cons t ructed  
b y  t h e  U.S. Army C o r p s  o f  
E n g i n e e r s  w h i c h  h a v e  b e e n  
o p e r a t i o n a l l y  and f i n a n c i a l l y  
i n t e g r a t e d  i n t o  t h e  C e n t r a l  
Val ley  P r o j e c t  system. T o t a l  
c a p i t a l  costs of  t h e  p r o j e c t ,  
u p o n  c o m p l e t i o n  o f  t h e  
p r e s e n t l y  author ized  fea tu res ,  
a r e  e x p e c t e d  t o  e x c e e d  $ 5  
b i l l i o n .  Associated opera t ion ,  
m a i n t e n a n c e ,  and r e p l a c e m e n t  
expenses c u r r e n t l y  approximate 
$31.5 m i l l i o n  annually. 



TA.BLE I .  C H R O N O L O G Y  O F  C E N T R A L  V A L L E Y  P R O J E C T  A U T H O R I Z A T I O N  

Major 
construct ion 

. = ? %  t ed . . 

Division 
O h  

unit -- 
~uthor izing 

act ---- ' Date - Major features 

1. Rivers and August 26, 1937 
Harbors Act of 1937 

Initial 
features 

Shasta, Friant, and Keswick Dams, Tracy 
Pumping Plant! Delta-Mendota Canals Madera 
and Friant-Kern Canals1 Contra Costa Canal 
and facilities; Delta Cross Channel; power 
facilities; fish hatchery. 

2. Rivers.and October 17, 1940 
Harbors Act of 1940 

Initial 
features 

Reauthorized features listed above and 
added irigation distribution system. 

3.. American River October 14, 19q9 
Division Authorization 
dct 

American 
River 
Division 

Folsom.Dam; Nimbus Dam; power facilities; 
Sly Park Dam and facilities; fish hatchery. 

Red Bluff Diversion Dam3 Corning Canal and 
Pumping Plant; Tehama-Colusa Canal and 
fish spawning facilities; irrigation 
distribution systems. 

4. Sacramento September 25, 1950 
Valley Irrigation 
Canals Authorization 
Act 

Sacramento 
Valley 
Canals Unit 

Not 
completed 

5. Grasslands 
Development Act 

August 27, 1954 

August 12, 1955 

Grasslands 
Waterfowl , 
Management 

Wells and drainage recovery facilities; 
revised C W  operations. 

6. .Trinity 
Hiver Division 
Autl~orization Act 

Trinity 
River 
Division 

Trinity Dam; Lewiston Dam; Clear Creek and 
Spring Creek Tunnels; 4 powerplants; 
transmission facilities; fish hatchery. 

7. San Luis Unit June 3, 1960 
Authorization Act 

San Luis 
Unit 

San Luis Dam! pumping-generating plant; 
OINeill Forebay and .pumping plant; San Luis 
Canal8 Pleasant Valley Canal and Pumping 
Plant1 irrigation distribution system. 

Not 
co~npl e c ed 

8. Rivers and October 23, 1962 
Harbors Act of 1962 

New Melones; 
Hidden and 
Uuchanan 
Projects 

New Melones Dam; Hidden Dam; Buchanan Dam. 

9. A~rburn-Folsom SepLember 2, 1965 Auburn- 
Soutll Unit Folsom 
Author izat ion Act South Unit 

Auburn Dam; Folsom South Canal; Sugar Pine Not 
Dam8 Foresthill Conduit; County Line Reservoir; compl a t ckl 
Folsom-Malby Conduit . 

10. San Yelipe Auqust 27, 1967 San Felipe Pacheco Tunnel; Santa Clara and llollister 
Division Authoriza- Division , Conduits; pumping plants. 
t ion Act 

Not 
completed 

11. E11dc:k Butte October 23, 1970 Black Butte Black Butte Dam. 
Integratlon Act Project 

12. Heclamation September 28, 1976 Allen Camp Allen Camp Dam? diversion dam; conduits; 
Autlior ization Act Unit wildlife refuge. 
of 1976 

Not 
cample ted 



Chapter 2 

BASIC PRINCIPLES OF OPERATIONAL 
INTEGRATION 

'%he bas ic  o p e r a t i o n a l  
objectives a re  t o  manage a l l  
Project features in a way that 
w i l l  best satisfy a l l  respon- 
s i b i l i t i e s  and authorized 
purposes of the Central Valley 
Project. A s  previously out- 
l ined ,  many u n i t s  or components 
of t h e  P r o j e c t  have been 
a u t h o r i z e d  over  t h e  p a s t  
four decades. Each authorizing 
statute has expressly provided 
f o r  t h e  o p e r a t i o n a l  and 
f inancial  integration of a l l  
Central Val ley Proj eel: f ac i l i  - 
t i e s ,  The objective of suck 
legislative provisions has been 
t o  achieve the optimum e f f i -  
ciency and effectiveness oaf - 
Bxoject ope ra t ions  t o  b e s t  
s e r v e  t h e  widely s c a t t e r e d  
areas of need and a l l  Project 
beneficiaries . 

S p e c i a l  d e s i g n s  f o r  
reservoir storage control 8 ,  

water r e l e a s e s ,  hydropower 
generation, river regulation, 
major w&er exchanges, and 
other .operational cr i te r  i a have 
been developed. Designs fog 
f l o o d  e o n e ' r o  l e v e l s  a r e  
independemt of other tequire- 
ments. Other achievements, 
such a s  f i s h  and w i l d l i f e  . 

enhancement ,  n a v i g , a t i o n  
improvement, water q u a l i t y  
control, and enriched recrea- 
t ion-a1 o p p o r t u n i t i e s ,  a l s o  
r e su l t  from careful  advance 
planning and the operational 

integration of many diverse 
and widely separated Project 
u n i t s .  

MANAGEMENT PLANS AND OPERA- 
TIONAL CRf!SERIA 

- 

Operation of the Project 
i s  monitored, and some features 
a r c  c o n t r o l l e d ,  ou t  of t h e  
Cen t ra l  Valley Operat ions 
Center located a t  the Regiond 
Office i n  Sacramento. Five 
f i e l d  o f f i c e s  l o c a t e d  i n  
Redding, Willows, Felsomp 
Tracy, and Fresno carry out the 
operational activit ies iq their 
respective areas. Bsl e lahra te  
communications and cos tno% 
system netkrk has been deve- 
loped between t h e  c e n t r a l  
office and the field ofEices, 
and w i t h  other Federal, State, 
and local  agencies so as  to  
f o s t e r  the  i n t e g r a t e d  and 
efficient operation of a l l  the 
Project features . 

Operated as a multipurpose 
development, present Central 
Val  l e y  P r o j e c t  f e a t u r e s  
f ncbude: some 20 reservoirs 
w i t h  a combined storage capa- 
c i t y  of  a p p r o x i m a t e l y  9 1  
million acre-feet1 8 powes- 
plants and 2 pumping-generating 
plants wi th  a maximum capacity 
of about 1.8 million kilowatts? 
approximately 5 0 0  mi les  of 
major canals or aqueducts and 



other associated f a c i l i t i e s ;  
and an extensive power trans- 
mission grid. The Western Area 
Power A d m i n i s t r a t i o n  now 
operates the power transmission 
facil i t ies.  

Basic t o  the control of 
water and power i s  the storage 
of su rp lus  water supp l i e s  
during periods of heavy pre- 
cipitation and snowmelt runoff. 
These supplies are subsequently 
released to river systems and 
canals i n  a pattern designed to  
best meet the various water and 
power demands throughout the 
year. An operatioqal year has 
two periods, each w i t h  very 
different characteristics and 
g o a l s .  The f i r s t  i s  t h e  
flood-control season--generally 
November through Apr il--when 
r e s e r v o i r s  a r e  operated t o  
minimize flood damage and t o  
store the excess winter runoff 
for use during the remainder of 
the year. The second per id-- 
extending from March through 
October--comprises -the irriga- 
t i o n  season,  during which 
C e n t r a l  V a l l e y  P r o j e c t  
reservoirs are operated as a 
single integrated whole to  meet 
the irrigation and MI demands, 
provide water quality control, 
navigation, f ishery improve- 
ments, and the recreational 
enhancement ob j ect ives of the 
P r o j e c t .  During the  e n t i r e  
yea r ,  h y d r o e l e c t r i c  power 
i s  an important product of 
Project operations. Careful 
con j unct ive operations optimize 
hydropower production poten- 
t i a l s ,  b u t  t he  author iz ing  
legislation relegates power to 
a lower p r i o r i t y  than the  
flood control, navigation, and 
wa te r  s e r v i c e  f u n c t i o n s .  

A s  previously indicated, 
the reservoirs are operated so 
as to achieve optimum flood 
control benefits  during the 
winter months. Shasta D a m  and 
Reservoir (Shasta Lake) serve 
as a good illustration of this 
principle.  Shasta is one of 
the major storage reservoirs i n  
t h e  Cen t ra l  Val ley P r o j e c t  
system i n  which flood control 
i s  a s p e c i f i c a l l y  author-  
ized, f i r s t  priority, Project 
function. The U.S. Army Corps 
of Engineers develops the flood 
protection cr i ter ia  controlling 
reservoir operational objec- 
tives during the flood season. 
These cr i ter ia  for Shasta Lake 
provide f o r  r e s e r v a t i o n  of 
storage space, as appropriate, 
to  impound floodflows and make 
r e l e a s e s  t o  t h e '  Sacramento 
River a t  l e v e l s  which can 
be c o n t r o l l e d  w i t h i n  t h e  
cons t ruc ted  l e v e e  system. 
Higher maximum flows are se t  on . 
lower reaches of the  r i v e r  . 
system t o  acbommodate inflow 
from uncontrolled t r ibutary  
dra inage  a reas  downstream. 

H i s t o r i c a l  e v i d e n c e  
indicates tha t  precipi ta t ion 
during December and January 
usually requires maximum flood 
control space reservations i n  
reservoirs.  T h u s ,  the prime 
objective i s  t o  draw Shasta 
Lake storage down approximately 
1 . 2  m i l l i o n  t o  1 . 4  m i l l i o n  
acre-f ee t  by ear ly December. 
The storage space made avail- 
able by this drawdown permits 
operational control of flood- 
waters from winter storms. I n  
order to  meet flood control 
o b j e c t i v e s  d u r i n g  major 
s torms,  water r e l e a s e s  a t  



Shasta  a r e  s o m e t i m e s  reduced t o  
z e r o  t o  minimize  downstream 
flooding dur ing per iods  of  peak 
t r i b u t a r y  inflow, Af ter  peak 
storm f l o w s  r e c e d e ,  r e l e a s e s  
from S h a s t a  a r e  i n c r e a s e d  t o  
evacuate space needed t o  store 
i n f l o w s  f r o m  l a t e r  s torms. 

Bur i n g  t h e  e a r l y  s p r  i n g  
months,  t h e  t h r e a t  o f  major 
stoms lessens ,  and t h e  reser- 
v o i ~ s  a r e  allowed t o  s t a r t  
f i l l i n g .  T h i s  p r o c e s s  com- 
mences i n  February or March and 
t h e  r e s e r v o i r s  normally reach 
maximum s t o r a g e  f o r  t h e  y e a r  i n  
l a t e  May. A t  t h i s  po in t ,  t h e  
s e c o n d  p h a s e  o f  t h e  o p e r a -  
t i o n a l  s e q u e n c e  commences.  
I r r i g a t i o n  a n d  o t h e r  w a t e r  
d e m a n d s  b e g i n  t o  b u i l d  u p  
toward summer peaks which occur 
i n  e i t h e r  J u l y  or A u g u s t .  

Some C e n t r a l  V a l l e y  
P r o j e c t  r e s e t v o i r s ,  such  as 
T ~ i w i t y  and W h i s k e y t o w n ,  
do no t  inc lude  f lood c o n t r o b  as 
an author ized  P r o j e c t  funct ion ,  
bu t  are opera ted  so a s  to h e l p  
reduce f lood  damages whenever 
p o s s i b l e ,  a s  a n  i n c i d e n t a l  
c o n s i d e r a t i o n .  Whiskeytown 
R e s e r v o i r  is n o r m a l l y  drawn 
down a b o u t  40,000 a c r e - f e e t  
d u r i n g  t h e  f l o o d  c o n t r o l  
season to  provide some s t o r a g e  
space t o  heap reduce  f l o o d  
peaks from Clear  Creek. This  
flood c o n t r o l  opera t ion  and t h e  
a s s o c i a t e d  b e n e f i t s  a r e  
a c h i e v e d  w i t h o u t  d e t r i m e n t a l  
e f f e c t s  on  o t h e r  a u t h o r i z e d  
Project purposes, 

D u r i n g  t h e  i r r i g a t i o n  
s e a s o n ,  m a j o r  o p e r a t i o n a l  ' 
e m p h a s i s  f o c u s e s  o n  t h e  
Sacramento-San Joaquin Delta ,  

R e l e a s e s  from P r o j e c t  r e s e r -  
v o i r s  a t t e m p t  t o  m e e t  t h e  
f olllowing demands f o r  P ro jec t  
water : 

1. Water q u a l i t y  c o n t r o l  
i n  t h e  Delta .  

2. I r r i g a t i o n  s u p p l i e s  
f o r  t h e  S a c r a m e n t o  
Va l l ey  from Redding to 
Sacramento. 

3 .  I r  r i g a t  ion '  s u p p l i e s  
f o r  t h e  D e l t a .  

4. I r  r i g a t  i o n  s u p p l  ies 
f o r  t h e  S a n  J o a q u f n  
Valley. 

5. N a v i g a t i o n  c o n t r o l  
w i t h  min imum f . l e w  
e e q u i r e m e n t s  s e t  
a t  Wilkens  Slough oh  
t h e  Sacr amento River. 

6. Municipal and indua- 
' t r i a l  water suppl ies .  

7 .  Water r i g h t s  obliga-  
t i o n s  of  t h e  Projec t .  

8 ,  Minimum downstream 
f i s h e r y  r e q u i r e m e n t s  
b e l o w  N i m b u s  a n d  
K e s w i c k  Dams. 

A base flow from upstream 
s to rage  a t  Shas ta  and T r i n i t y  
Dams i s  r e q u i r e d  t o  meet: 
n a v i g a t i o n  d e p t h s  i n  t h e  
S a c r a m e n t o  R i v e r :  f i s h  and  
w i l d l i f e  enhancement;  water 
r i g h t s  ob l iga t ions ;  i ~ r i g a t i o n  
a n d  M & I  d e m a n d s ;  a n d  t h e  
P r o j e c t q s  s h a r e  o f  t h e  outf low 
r e q u i r e d  t o  p r o t e c t  a g a i n s t  
s a l i n i t y  i n t r u s i o n  i n  t h e  
Delta. Folsom Dam r e l e a s e s  a r e  
made t o  augment t h e  S h a s t a -  



T r i n i t y  inflow t o  t h e  Del ta  and 
f o r  r e c r e a t i o n a l  and f i s h e r y  
improvement a l o n g  t h e  lower  
A m e r i c a n  R i v e r .  B e c a u s e  
Shas ta-Tr in i ty  water s u p p l i e s  
r e q u i r e  about 5 days to  reach 
t h e  D e l t a ,  a n y  e m e r g e n c y  
r e l e a s e s  n e c e s s a r y  t o  a v o i d  
p o s s i b l e  a d v e r s e  s a l i n i t y  
i n t r u s i o n s  a r e  made from Folsom 
Dam. Such releases reach t h e  
D e l t a  i n  less  t h a n  24 h o u r s .  

During t h e  c r i t i c a l  summer 
p e r i o d ,  when i n f l o w  t o  t h e  
D e l t a  m u s t  b e  b a l a n c e d  t o  
s a t i s f y  v a r i a b l e  demands, t h e r e  
is  need f o r  s p e c i a l  moni tor -  
i n g  of s a l i n i t y  l e v e l s  a t  
s e l e c t e d  s t a t i o n s  w i t h i n  t h e  
D e l t a .  S p e c i a l  c o m p u t e r  
systems a r e  used by t h e  Bureau 
and t h e  C a l i f o r n i a  Department 
of Water Resources to monitor 
s u c h  s t a t i o n s  i n  order t o  
s a t i s f y  t h i s  i m p o r t a n t  
requirement. 

Varying amounts o f  P r o j e c t  
water are pumped from t h e  Delta 
a t   racy Pumping P l a n t ,  o n  a 
year-around bas i s .  During t h e  
summer t h e s e  water s u p p l i e s  are 
used to meet i r r i g a t i o n  demands 
a l o n g  t h e  b e . l t a - ~ e n d o t a  
Canal and from t h e  Mendota Pool 
o n  t h e  S a n  J o a q u i n  R i v e r .  
During t h e  winter ,  excess  water 
s u p p l i e s  i n  t h e  D e l t a  a r e  
p u m p e d  a t  T r a c y  i n t o  t h e  
Delta-Mendota Canal and even- 
t u a l l y  i n t o  San Luis  Reservoir 
f o r  s t o r a g e .  The w a t e r  sup- 
p l i e s  from San Luis Reservoir 
a r e  re leased during t h e  summer 
t o  meet t h e  F e d e r a l  s h a r e  o f  
i r r i g a t i o n  demands a l o n g  t h e  
San L u i s  Cana l .  E v e n t u a l l y ,  
water t ranspor ted  through t h i s  
r e s e r v o i r  and o t h e r  a s soc ia ted  

f a c i l i t i e s  w i l l  s e r v e  t h e  
S a n t a  C l a r a ,  Hol l i s te r ,  and 
~ a t s o n v i l l e  areas .  

Most o f  t h e  d e l i v e r i e s  to 
t h e  Mendota Pool a r e  made f o r  
i r r i g a t i o n  purposes to  s a t i s f y  
p r i o r  water r i g h t s  on t h e  San 
Joaquin River. Before i n i t i a -  
t i o n  of Cen t ra l  Valley P r o j e c t  
opera t ions ,  . water was d i v e r t e d  
t o  t h e s e  a r e a s  from t h e  San 
Joaquin River, but  t h e  demands 
a r e  now m e t  by i m p o r t a t i o n s  
t h r o u g h  t h e  D e l t a - l e n d o t a  
Canal. I n  tu rn ,  water s u p p l i e s  
from t h e  San J o a q u i n  R i v e r ,  
once used i n  t h e s e  a reas ,  a r e  
now stored a t  F r i a n t  Reservoir 
(Mi l l e r ton  Lake) and d i v e r t e d  
i n t o  t h e  F r i a n t - K e r n  a n d  
Madera C a n a l s  f o r  d e l i v e r y  t o  
a r e a s  i n  t h e  c e n t r a l  a n d  
s o u t h e r n  p o r t i o n s  o f  t h e  S a n  
J o a q u i n  V a l l e y .  I r r i g a t i o n  
d i s t r i c t s  i n t e g r a t e  P r o j e c t  
water supp1 ie . s  w i t h  g r o u n d  
wa te r  t o  p r o v i d e  o p t i m u m  
se rv ice  t o  o n e  o f  t h e  most . 
product ive  a g r i c u l t u r a l  a r e a s  
o f  t h e  world. 

C e n t r a l  V a l l e y  P r o j e c t  
o p e r a t i o n a l  a c t i v i t i e s ,  dur ing  
both t h e  f lood and i r r i g a t i o n  
s e a s o n s ,  r e q u i r e  c a r e f u l  and 
i n t r i c a t e  c o o r d i n a t i o n  w i t h  
o t h e r  a g e n c i e s .  Dur ing t h e  
f l o o d  s e a s o n ,  t h e  Bureau o f  
R e c l a m a t  ion  p a r t i c i p a t e s  a s  a 
member i n  a j o i n t  Federal-State 
R i v e r  F o r e c a s t  C e n t e r  i n  
Sacramento .  Weather ,  r i v e r  
s t a g e ,  and r e s e r v o i r  i n f l o w  
f o r e c a s t s  a r e  c o n s t a n t l y  
a v a i l a b l e  from t h i s  c e n t e r .  
The Bureau is a l s o  a member o f  
a mult iagency c ~ p e r a t  ive  snow 
survey e f f o r t  which assembles 
s n o w f a l l  d a t a  needed t o  make 
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watershed runoff forecasts.  
During summer months water 
operat ions are coordinated 
w i t h  t h o s e  of  C a l i f o r n i a  
Department of Water Resources 
i n  a joint effort to maintain 
desirable water quality condi- 
tions i n  the Delta. 

Meetings are held through- 
out the project area, a t  which 
p u b l i e  i n t e r e s t  groups a r e  
invited to  participate i n  order 
t o  improve coordina t ion  of 
P r o j e c t  ope ra t ions .  Such 
m e e t i n g s  a r e  d e s i g n e d  t o  
acquaint local interests wi th  
specific operational problems 
invo%ved, or to sol ic i t  their 
input, as appropriate, i n  the 
cons ide ra t ion  of poss ib le  
P r o j e c t  o p e r a t i o n a l  
improvements. 

some of the major operational 
cr i ter ia  which are pursued i n  
an effort to  optimize Central 
Valley Project accomplishments 
for the broad pub1 ic interest, 
A s  additional u n i t s  are  con- 
s t r u c t e d ,  and added t o  t h e  
Project, operational cr i ter ia  
and management plans w i l l  be 
changed to  properly integrate 
the additional u n i t s  into the 

. enlarged system. The funda- 
mental concepts and objectives 
are t o  establ ish and modify 
Project operational cr i ter ia  as 
required, in a manner which 
w i l l  best serve a l l  authorized 
functions, and, a t  the same 
time, p r o t e c t  p r i o r  water 
rights, satisfy water quality 
s tandards ,  and meet o the r  
priority requirements imposed 
upon t h e  Project, 

Although b r i e f ,  t h e  
for egeimg summary ident i f i e s  



Chapter 3 
physical accomplishm~nts 

BACKGROUND 

A major purpose of t h i s  
report is to identify the kinds 
and magnitudes of t y p i c a l  
Project accomplishments and 
provide a reasonable expres- 
sion 0% the economic and social 
impacts whish can be attributed 
t o  the Project. The Central 
Valley Project water supply 
v a r i e s  from y e a r  t o  yea r  
depending upon precipi ta t ion 
and water storage carr ied over 
from prior years. The levels of 
water production r e f l e c t  the 
capability of completed Project 
f a c i l i t i e s  and coordinated 
operation 0% Central Valley 
project  and California S ta te  
Water P r o j e c t  f a c i l i t i e s .  

The Central Valley Project 
provides irrigation and munici- 
p a l  and i n d u s t r i a l  wa te r  
s e r v i c e .  I t  a l s o  produces 
commercial power, and pro- 
vides flood protection, naviga- 
t i o n ,  f i s h  and w i l d l i f e ,  
waterfowl conservation, and 
r e c r e a t i o n  b e n e f i t s .  I n  
addition, the Project furnishes 
large quant i t ies  of water t o  
satisfy water rights which were 
threatened by its construction, 
and meets o the r  recognized 
p r i o r  demands such a s  f i s h  
flows, wildlife mitigation, and 
water q u a l i t y  maintenance. 
Some of these, such as satis- 
faction of water r ights  and 
water quality needs, represent 
"costs-of-doing-business," and 
are not properly creditable as 

P r o j e c t  accompl ishments .  
However, other uses or commit- 
ments r ep resen t  very r e a l  
enhancements and should be 
recognized as contributions of 
the Project even though physi- 
c a l  and wne ta ry  ef fec ts  a re  
difficult  t o  measure. 

One measurement of Centr a1 
Valley Project accomplishments 
is  an analysis  of i t s  water 
production capabilities during 
a water-short period such a s  
the 1928-34 drought. During a 
comparable  p e r i o d ,  w i t h  
current demands and exis t ing 
fac i l  i t ies ,  the Project could 
d e l i v e r  pver  3,8 m i l l i o n  
acre-feet of water peg year to 
s a t i s f y  prior water r ights .  
A d d i t i o n a l l y ,  a l m o s t  4 . 0  
m i l l i o n  ac re - fee t  could be 
marketed to  water user organi- 
zations throughout the Central 
Val ley f o r  i r r i g a t i o n  and 
M C I  service, 

I n  addition to  the above 
deliveries to  water users, the 
Project would also provide more 
than  6 . 5  m i l l i o n  ac re - fee t  
annually t o  accommodate fishery 
flows, serve navigational needs 
on t h e  Sacramento  R i v e r ,  
and meet water quality objec- 
t i v e s .  T y p i c a l l y ,  water  
released from Central Valley 
Project reservoirs serves many 
p u r p o s e s  b e f o r e  r e a c h i n g  
i t s  f i n a l  destination. For 
example, water from Shasta Lake 



se rves  f i s h e r y  and nav iga t iona l  
needs i n  t h e  Sacramento River 
a s  it t r a v e l s  downstream; upon 
r e a c h i n g  t h e  Sacramento-San 
J o a q u i n  D e l t a  i t  h e l p s  t o  
s a t i s f y  Delta w a t e r  q u a l i t y  
o b j e c t i v e s  o r  &s a v a i l a b l e  f o r  
d e l i v e r y  t o  f a r m s  i n  t h e  San 
Joaquin Valley or t h e  homes and 
i n d u s t r i e s  o f  C o n t r a  C o s t a  
County. 

I n  a d d i t i o n  to recounting 
h i s t o r i c a l  v a l u e s ,  i t  i s  
considered d e s i r a b l e  to i l l u s -  
t r a t e  t h e  g e n e r a l  o r d e r  o f  
c u r r e n t  p r o j e c t  ach ievements  
f o r  a  r e c e n t  y e a r  for which 
e s s e n t i a l  d a t a  a r e  r e a d i l y  
ava i l ab le .  'The year 1978 has 
been  selected t o  s e r v e  t h i s  
purpose. However, it should 
be n o t e d  t h a t  w h i l e  1 9 7 8  
represented  a d e s i r a b l e  po in t  
o f  measurement f o r  some P r o j e c t  
e f f e c t s ,  it w a s  n o t . f o r  o thers .  
T h e  m o s t  s e v e r e  d r o u g h t  
i n  h i s t o r y  occurred i n  1976 and 
1977,  and a l t h o u g h  e x c e s s i v e  
s p r i n g  r u n o f f  c o n d i t i o n s  
p reva i l ed  i n  1978, t h e  amounts 
o f  P r o j e c t  w a t e r  d e l i v -  
ered  i n  t h a t  year  were somewhat 
below normal. For t h a t  reason, 
t h e  va lues  shown f o r  1978 a r e  
c o n s i d e r e d  c o n s e r v a t i v e  a s  
compared w i t h  t h e  long- term 
aver ages. 

M i 1 1 i . o n . s  o f  p e r  s o n s  
b e n e f i t ,  d i r e c t l y  or i n d i r e c t l y  
from t h e  many P r o j e c t  se rv ices .  
D u r i n g  1 9 7 8 ,  a b o u t  9 0 8 , 0 0 0  
p e r  s o n s  b e n e f i t e d  d i r e c t l y  
from C e n t r a l  V a l l e y  P r o j e c t  
water s e r v i c e ,  including about 
1 0 7 , 0 0 0  r e s i d i n g  o n  2 1 , 5 0 0  
farms which received i r r i g a t i o n  ' 

s u p p l i e s  from t h e  Pro jec t .  The 
average farm s i z e  was about 112 
acres'. About 527,000 persons 

benef i ted  from d i r e c t  M&I water 
s e r v i c e ,  w h i l e  t h e  r emain ing  
274,000 b e n e f i t e d  from o t h e r  
t y p e s  o f  P r o j e c t  s e r v i c e s .  
Annual wa te r  d e l i v e r i e s  f o r  
i r r i g a t i o n  and M&I f o r  1951-80 
a r e  p r e s e n t e d  g r a p h i c a l l y  
i n  Exh ib i t  1. 

During t h e  5-year per iod  
1974-78 ,  w h i c h  i n c l u d e d  2 
s e v e r e  d r o u g h t  y e a r s  p l u s  2 
a b o v e  n o r m a l  water y e a r s ,  
C e n t r a l  Valley P r o j e c t  hydro- 
e l e c t r i c  p l a n t s  g e n e r a t e d  
electric energy equ iva len t  to 
t h e  amount which would other-  
w i s e  h a v e  b e e n  p r o d u c e d  b y  
burning 42 m i l l i o n  b a r r e l s  o f  
o i l  i n  f o s s i l - f u e l  f i r e d  
thermal genera t ing  p lan t s .  A l l  
o f  t h e  P r o j e c t ' s  pumping energy 
n e e d s  were s u p p l i e d  b y  i t s  
powerplants. About 50 munici- 
p a l i t i e s ,  d i s t r i c t s ,  coopera- 
t i v e s ,  a n d  g o v e r n m e n t a l  
a g e l i c i e s  were a l s o  p r o v i d e d  
w i t h  power from t h e  P r o j e c t .  
I n  excess of  1 m i l l i o n  persons 
a r e  provided e l e c t r i c a l  energy 
from C e n t r a l  V a l l e y  P r o j e c t  
hydropower f a c i l i t i e s .  

Flood c o n t r o l ,  navigat ion,  
f i s h  and w i l d l i f e ,  'aid recrea- 
t i o n  accompl i shments  o f  t h e  
P r o j e c t  a l s o  b e n e f i t  .many 
t h o u s a n d s  o f  p e r s o n s .  The  
major P r o j e c t  e f f e c t s  iden-  
t i f i e d  above are discussed i n  
g r e a t e r  d le ta i l  i n  t h e  remainder 
of t h i s  chapter .  

IRRIGATION 

Gener a 1  

After '  meeting a demand o f  
about 2.5 m i l l i o n  acre- fee t  fo r  
w a t e r  r i g h t s  a n d  o t h e r  



MILLION ACRE-FEET 



a u t h o r i z e d  p u r p o s e s ,  t h e  
Central  Valley Project  deliv- 
e r e d  about  3.4 m i l l i o n  a c r e  
f e e t  of  i r r i g a t i o n  water t o  
farms i n  1978. T h i s  provided a 
f u l l  o r  p a r t i a l  i r r i g a t i o n  
supply  t o  about  2.1 m i l l i o n  
a c r e s  which p r o d u c e d  c r o p s  
valued a t  about $1,644 million. 
I f  a l l  p ro jec t  water had been 
used t o  provide a f u l l  supply 
( ra ther  than a combination of 
f u l l  and supplemental se rv ice) ,  
about 1.3 mil l ion .acres could 
have been served. 

The f i r s t  c en t r a l  Valley 
Pro jec t  i r r i ga t ion  de l iver ies  
were made from t h e  Contra Costa 
Canal i n  1941 . However , major 
se rv ice  d id  not commence u n t i l  
the  ea r ly  1950's when the  Tracy 
Pumping  P l a n t  a n d  D e l t a -  
Mendota and Friant-Kern Canals 
were c o m p l e t e d .  ' From t h i s  
beg inning  of P r o j e c t  s e r v i c e  
through 1980, almost 63 mil l ion 
ac re - fes t  of i r r i g a t i o n  
water were delivered.  

Because  t h e  soils and  
c l imat ic  cha rac t e r i s t i c s  of the  
Central  Valley make it one of 
t h e  world's most productive and 
v e r s a t i l e  a g r i c u l t u r a l  a r e a s  
when i r r i g a t i o n  w a t e r  i s  
a v a i l a b l e ,  y i e l d s  f o r  most  
c r o p s  a r e  un i formly  and con- 
s i s t e n t l y  h i g h ,  e x c e e d i n g  
n a t i o n a l  a v e r a g e s  by wide  
margins. N o  other part of the  
c o u n t r y  produces  such a wide 
v a r i e t y  o f  c r o p s  i n  s u c h  
abundance. Over 200 d i f f e r en t  
crops a re  grown commercially, 
w i t h  a t  l e a s t  125  o f  these  
contributing s ign i f i can t ly  t o  
the  food supply and economy of 
t h e  a r e a ,  S t a t e ,  and Nation.  
F r e s n o ,  T u l a r e ,  a n d  K e r n  

Counties, a l l  of which receive 
Central  Valley Project  water, 
a r e  among t h e  N a t i o n ' s  t e n  
h i g h e s t  p r o d u c e r s  o f  a g r i -  
c u l t u r a l  commodities. 

C r o p s  g rown  i n  l a r g e  
q u a n t i t i e s  on  s e r v i c e  a r e a  
l a n d s  i n c l u d e  more t h a n  20 
types of vegetables; 20 f r u i t  
and n u t  c r o p s ;  12 f i e l d  and 
seed crops; and 5 forage crops. 
The Pro jec t ' s  share of produc- 
t i o n  o f  major c r o p s ,  a s  com- 
pared t o  the  nat ional  t o t a l s ,  
i s  d e p i c t e d  g r a p h i c a l l y  i n  
Exhibit 2. 

Service' Areas 

I r r i ga t ion  suppl ies  from 
t h e  C e n t r a l  V a l l e y  P r o j e c t  
s e r v e  fou r  pr imary d i v i s i o n s  
and  t h r e e  s m a l l e r  s e r v i c e  
a r eas .  These a r e a s  v a r y  i n  
s i z e  and t h e  amount of service  
provided,  a s  w e l l  a s  i n .  t h e  
v a r i e t i e s  of  c r o p s  grown and 
y i e l d s  o b t a i n e d .  S o i l  and  

. c l i m a t e  c o n d i t i o n s  i n  t h e  
no r the rn  p a r t  o f  t h e  C e n t r a l .  
Valley general ly  do no t  support 
a s  wide a var ie ty  of crops a s  
t h a t  found i n  t h e  more southern 
a reas .  The v a r i o u s  s e r v i c e  
a r e a s  a r e  d i s c u s s e d  below: 

D e l t a  D i v i s i o n .  T h e  
primary i r r i g a t i o n  service i n  
the  Delta Division is along the  
Delta-Mendota Canal on t h e  w e s t  
s i d e  o f  t h e  n o r t h e r n  S a n  
J o a q u i n  V a l l e y .  F u l l  and 
supplemental supplies of about 
358,000 a c r e - f e e t  of P r o j e c t  
water were provided t o  more 
than 212,000 acres i n  t h i s  area  
in  1978. The s o i l  and climate 
a r e  generally excel lent ,  and a 



EXHIBIT 2 

PROPORTION OF UNITED STATES 
PRODUCTION OF MAJOR CROPS GROWN ON 

CENTRAL VALLEY PROJECT FARMS - 1978 
( MEASURED IN GROSS CROP VALUE ) 
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wide v a r i e t y '  o f  f i e l d  c r o p s ,  
vegetables ,  f r u i t s  and nu t s ,  a s  
w e l l  a s  g ra in ,  forage,  and seed 
c r o p s ,  a r e  grown. C o t t o n  is 
no t  r a i s e d  extenqively  i n  t h i s  
a r e a  b e c a u s e  o f  c l i m a t i c  
f a c t o r s ,  and most so i l s  a r e  
no t  of  a type  s u i t a b l e  f o r  r i c e  
p r o d u c t i o n .  A l m o s t  a l l  o t h e r  
c r o p s  g rown i n  t h e  C e n t r a l  
Valley, however, a r e  adaptable  
t o  t h i s  area.  

F r i a n t  D i v i s i o n .  T h e  
F r i a n t  Divis ion  encompasses t h e  
s e r v i c e  a r e a s  o f  t h e  Fr iant -  
Kern and Madera Canals on t h e  
e a s t  s i d e  o f  t h e  c e n t r a l  
a n d  s o u t h e r n  S a n  J o a q u i n  
V a l l e y .  T h i s  is one  o f  t h e  
world 's  foremost a g r i c u l t u r a l  
a r e a s ,  w i t h  t h e  s o i l  a n d  
c l ima te  i d e a l  f o r  production o f  
most c r o p s .  C o n s e q u e n t l y ,  a 
whole a r r a y  o f  f i e l d  c r o p s ,  
v e g e t a b l e s ,  f r u i t s  and  n u t s ,  
g r a i n s ,  and f o r a g e  c r o p s  a r e  
g rown t h e r e .  I n  1 9 7 8 ,  t h e  
C e n t r a l  V a l l e y  P r o j e c t  
d e l i v e r e d  a b o u t  1 , 6 5 0 , 0 0 0  
acre-feet of  water t o  provide a 
f u l l  or supplemental i r r i g a t i o n  
supply t o  about 944,000 acres 
o f  land i n  the F r i a n t  Division.  
Three of  t h e  s e v e r a l  coun t i e s  
r e c e i v i n g  t h e  w a t e r  s e r v i c e  
(Fresno, Tulare ,  and Kern) a r e  
among t h e  t e n  t o p  producers i n  
t h e  N a t i o n ,  a s  m e n t i o n e d  
e a r l i e r .  

W e s t  San Joaauin  Division.  
The West San Joaquin Divis ion  
is loca ted  on t h e  w e s t  s i d e  of  
t h e  c e n t r a l  San Joaquin Valley,  
p r i m a r i l y  i n  F r e s n o  County. 
West San Joaquin is s i m i l a r  t o  
t h e  F r  i a n t  D i v i s i o n  s e r v i c e  
a r e a  i n  t h a t  it comprises p a r t  
o f  one of t h e  world 's  foremost 

a g r i c u l t u r a l  a r e a s .  I t s  
c l ima te  and s o i l  a r e  i d e a l  f o r  
production of  most crops, and 
the  same wide a r r a y  ind ica ted  
f o r  t h e  F r i a n t  Divis ion  is a l s o  
found i n  t h i s  d i v i s i o n .  I n  
1 9 7 8 ,  t h e  C e n t r a l  V a l l e y  
P r o j e c t  suppl ied  about 924,000 
acre-feet  of  i r r i g a t i o n  water 
f o r  both f u l l  and supplemental 
s e r v i c e  t o  526,000 a c r e s  o f  
l a n d  i n  t h e  West San J o a q u i n  
Division. The superb growing 
cond i t ions  and C e n t r a l  Val ley  
P r o j e c t  i r r i g a t i o n  s u p p l i e s  
from. both t h e  F r i a n t  and West 
San Joaquin Divis ions  h e l p  make 
Fresno County t h e  Nat ion ' s  t o p  
p r o d u c e r  o f  a g r i c u l t u r a l  
products. 

Shas ta  Division.  I n  1978, 
t h e  S h a s t a  D i v i s i o n  p r o v i d e d  
a b o u t  3 5 3 , 0 0 0  a c r e - f e e t  o f  
i r r i g a t i o n  water t o  a b o u t  
3 6 2 , 0 0 0  a c r e s .  T h i s  was 
pr imar i ly  supplemental s e r v i c e  
t o  a r e a s  a d j a c e n t  t o  t h e  
Sacramento River. The p r o j e c t  
w a t e r  f i rms-up  s e a s o n a l  sup- 
p l i e s  to which t h e  water u s e r s  
hold p r i o r  r i g h t s .  R i c e  is t h e  
major c r o p  grown i n  t h i s  area, 
but  o the r  crops ,  p a r t i c u l a r l y  
f r u i t s  a n d  n u t s  a n d  o t h e r  
g r a i n s  and f o r a g e ,  a r e  a l s o  
produced . 

O t h e r  D i v i s i o n s .  T h e  
A m e r i c a n  Rive r . ,  ' S a c r a m e n t o  
R i v e r ,  a n d  T r i n i t y  R i v e r  
Divis ions  a l s o  supply i r r i g a -  
t i o n  water i n  t h e i r  r e s p e c t i v e  
s e r v i c e  a t  e a s  ; however,  t h e  
q u a n t i t i e s  a r e  c o m p a r a t i v e l y  
small. I n  1978, t h e i r  combined 
s e r v i c e  w a s  a b o u t  11 2 , 0 0 0  
a c r e - f e e t  d e l i v e r e d  t o  a b o u t  
55,000 a c r e s  o f  land. Of t h i s  
t o t a l ,  lthe Sacramento  R i v e r  



D i v i s i o n ,  e n c o m p a s s i n g  t h e  
Corning and Tehama-Calusa Canal 
s e r v i c e  a r e a s ,  a c c o u n t e d  f o r  
84,000 acre-feet  of t h e  water 
and 41,080 a c r e s  of t h e  land. 
These amounts a r e  exp@cted t o  
expand r a p i d l y  with completion 
of t h e  Tehama-Colusa Canal and 
t h e  a s s o c i a t e d  d i s t r i b u t i o n  
s y s t e m s .  T h e  S a n  P e l i p e  
Division,  when completed, w i l l  
provide about 72,000 a c r e f e a t  
of i r r i g a t i o n  water a n n u a l l y  
f o r  S a n t a  C l a r a ,  San B e n i t o ,  
H o n t e r e y ,  a n d  S a n t a  C r u z  
Count lea .  

R e d u c t  i o n  o f  G r o u n d - w a t e r  
Overdraf t  

i n c r e a s i n g l y  g r e a t e r  d e p t h s ,  
However ,  many " n o n p r o j e c t  
a reas , "  forced t o  r e l y  almost 
s o l e l y  upon ground w a t e r  f o r  
t h e i r  i r r i g a t e d  a g r i c u l t u r e ,  
a r e  c o n t i n u i n g  to  s u f f e r  t h e  
ef f e c t s  of  c o n s t a n t l y  lowering 
w a t e r  t a b l e s .  I t  h a s  b e e n  
v a r i o u s l y  e s t i m a t e d  t h a t  
g found-water e x t r  a c t  ion f o r  t h e  
e n t i r e  San Joaquin Val ley  still  
e x c e e d s  r e c h a r g e  by between 
I .8 and 1.8 m i l l  i o n  acre-feet  
annually. 

MUNICIPAL AND INDUSTRIAL WATER 
SERVICE 

Ground-water overd ra f t ing  
causes  s u p p l i e s  t o  d isappear ,  
or t h e  l e v e l s  to  be lowered to  
d e p t h s  w h e r e  p u m p i n g  %or  
i r r i g a t i o n  i s  n o  l o n g e r  
f e a s i b l e .  Diminishing ground 
water a l s o  c a u s e s  %and sub- 
s idence  i n  some areas, wherein 
%and s u r f a c e s  settle a s  water 
s u p p l i e s  are dep le ted ,  which i n  
t u r n  r e s u l t s  i n  misaPigment  o f  
cana l s ,  roadways, w e l l  cas ings ,  
and p ipe l ines .  Th i s  is a major 
problem of inc reas ing  concern. 

Subsidence damage had been 
occur r ing  a t  alarming r a t e s  i n  
some areas ,  p a r t i c u l a r l y  i n  t h e  
W e s t  8 a n  J o a q u i n  D i v i s i o n ,  
b e f o r e  t h e  i m p o r t a t i o n  o f  
P r o j e c t  water, I n  most a r e a s  
s e r v e d  by t h e  C e n t r a l  V a l l e y  
P r o j e c t ,  ground-water  over-  
d r a f t i n g  h a s  a l m o s t  d i s -  
a p p e a r e d ,  t h u s  h a l t i n g  t h e  
s u b s i d e n c e  d a m a g e s  a n d  t h e  
cont inuing need to d r i l l  wells 
d e e p e r  a n d  d e e p e r  a n d  t h e  
a d d i t i o n a l  cost i n c u r r e d  f o r  
e n e r g y  n e e d e d  t o  pump f r o m  
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A p p r o x i m a t e l y  1 5 2 , 0 0 0  
a c r e - f e e t  o f  C e n t r a l  V a l l e y  
P r o j e c t  water were f u r n i s h 4  to 
c o m m u n i t i e s  f o r  M & I  u s e  i n  
1978. The l a r g e s t  s h a r e  of t h e  
water was d e l i v e r e d  through the 
C o n t r a  C o s t a  C a n a l  t o  t h e  
e i k i e s  o f  M a r t i n e z ,  A n t i e e h ,  
mi  Pf t t aburg ,  and to a l a r g e  
i n d u s t r i a l  complex comprised o f  
steel, o i l ,  rubber,  paper, and 
c h e m i c a l  p l a n t s .  The c i t i e s  
o f  R e d d i n g ,  R o s e v i P l e ,  
P l a c e r v i l l e ,  S a c r a m e n t o ,  
P r e s n o ,  a n d  C o a l i n g a  a l s o  
r e c e i v e  a p o r t i o n  o f  t h e i r  
w a t e r  n e e d s  from t h e  C e n t r a l  
Valley Pro jec t .  The Eas t  Bay 
~ u x ~ i c f p a %  U t i l i t y  D i s t r  ic t  and 
Sacramento  M u n i c i p a l  U t i l i t y  
D i s t r i c t  h a v e  e n t e r e d  i n t o  
long-term c o n t r a c t s  f o r  Cen t ra l  
Val ley  P t o j  ect water to supply 
t h e i r  f u t u r e  needs. 

Prom t h e  b e g i n n i n g  o f  
P r o j e c t  s e r v i c e  through 1980, 
about 3.1 m i l l i o n  acre- fee t  o f  
M & I  water had been del ivered .  



The various areas  receiving M&I 
s e r v i c e  a r e  d i s c u s s e d  i n  t h e  
following paragraphs . 
D e l t a  Division 

The Central  Valley Project  
provided almost  65,000 acre-  
f e e t  of M&I water i n  t he  Delta 
Division i n  1978. Almost a l l  
of the  Delta Division service  
was made through t h e  Contra  
Costa Canal system t o  several  
c i t i e s  and a la rge  indus t r i a l  
complex i n  Contra Costa County. 

Service from Contra Costa 
Canal commenced i n  1941 . When 
designed and c o n s t r u c t e d ,  it 
was expected to provide primar- 
i l y  i r r i g a t i o n  water service. 
However, r a p i d  munic ipa l  and 
indus t r i a l  expansion i n  Contra 
Costa County, following World 
War 11, soon indicated t h a t  the  
canal would be u t i l i z e d  primar- 
i l y  for  M & I  water service,  with 
o n l y  m i n i m a l  d e l i v e r i e s  
f o r  i r r i g a t i o n  p u r p o s e s .  
Passage of t i m e  and operat ional  
e x p e r i e n c e  prompted  d e s i g n  
m o d i f i c a t i o n s  s o  t h e  c a n a l  
c o u l d  b e t t e r  s e r v e  t h e  M & I  
function. 

The Short-Cut Pipel ine was 
b u i l t  t o  bypass a l a rge  oxbow 
i n  t h e  c a n a l  which had been 
o r i g i n a l l y  i nco rpo ra t ed  i n t o  
t h e  system d e s i g n  t o  p rov ide  
t h i s  a r e a  w i t h  i r r i g a t i o n  
service.  Since l i t t l e  ir  r iga- 
t i o n  demand developed i n  t h e  
a r e a ,  t h e  long loop  was by- 
p a s s e d  i n  o r d e r  t o  improve  
r e l i a b i l i t y  and reduce con- 
veyance system losses.  Contra 
Loma Dam and Reservoi r  were 
a l s o  a d d e d  t o  i m p r o v e  
r e l i a b i l i t y  a n d  p r o v i d e  

for  peaking requirements of the 
C o n t r a  C o s t a  C a n a l  s y s t e m .  

American River Division 

The Central  Valley Project  
provided over 39,000 acre-feet 
of municipal  and i n d u s t r i a l  
water  i n  t h e  American River 
Division i n  1978. The service  
was t o  s e v e r a l  c i t i e s  and  
s p e c i a l  d i s t r i c t s ,  i nc lud ing  
t h e  c i t i e s  o f  S a c r a m e n t o ,  
Roseville, and P lacerv i l le ,  the  
S a n  J u a n  S u b u r b a n  Wa.ter 
Distr ict  , and o t h e r  suburban 
a r e a s .  T h e  P r o j e c t  s u p p l y  
s u p p l e m e n t s  t h e  c i t y  o f  
Sacramento' s water r i g h t s  and 
a l s o  p rov ides  f o r  t h e  c i t y ' s  
f u t u r e  e x p a n s i o n  n e e d s .  
Add i t i ona l ly ,  P r o j e c t  water 
f l o w i n g  down t h e  Amer ican  
River below Folsom Dam per- 
c o l a t e s  i n t o  t h e  underground 
a q u i f e r s .  T h i s  h e l p s  t o  
r e p l e n i s h  ground-water sup- 
p l i e s ,  which a r e  heavily r e l i ed  

. upon to serve highly urbanized 
a r e a s  a d j a c e n t  to  t h e  r i v e r .  

F r i an t  Division 

The Central  Valley Project  
p r o v i d e d  more t h a n  35 ,000  
acre-feet  of M&I water i n  the  
Fr ian t  Division i n  1978. This 
s e r v i c e  was m o s t l y  t o  t h e  
c i t y  o f  F r e s n o ,  b u t  a l s o  
inc luded  a number o f  sma l l e r  
c o m m u n i t i e s  i n  t h e  a r e a .  . 

Service t o  Fresno is provided 
by an  exchange  a r r a n g e m e n t  
whereby Friant-Kern Canal wa.ter 
i s  d e l i v e r e d  t o  t h e  F r e s n o  
~ r r i g a t i o n  D i s t r i c t ,  which then 
r e f r a in s  from pumping an equai 
amount of ground water, leaving 
it avai lable  for ex t rac t ion  by 
the c i t y  of Fresno. 



Other Divis ions  

Lesser a m o u n t s  o f  M & I  
w a t e r  were a l s o  s e r v e d  t o  
v a r i o u s  c o m m u n i t i e s  i n  t h e  
Shas ta ,  T r i n i t y ,  and West Sam 
J o a q u i n  D i v i s i o n s  i n  1 9 9 8 ,  
A l  so t h e  Auburn.-Fo,lsom Sou th  
Uni t ,  which is o n l y  p a r t i a l l y  
comple ted ,  is now d e l i v e r i n g  
fwduser i a l  w a t e r  t h r o u g h  t h e  
P o l s o m  S o u t h  C a n a l  t o  t h e  
 sac^ amento Munioi  g a l  Ut i l f t y  
Distr ict l  e Rancho Seco nuclear 
p o w e r p l a n t  i n  s o u t h e a s t e r n  
Sacramento County. 

A long-term c o n t r a c t  has 
been executed wi th  t h e  E a s t  Bay 
Municipal U t i l i  t y  District for 
p r o j e c t  M s a I  water s e r v i c e  from 
t h e  F o l s o m  S o u t h  C a n a l .  
However, the d i s t r i c t  w i l l  meed 
to  c o n s t r u c t  conveyance fine&$- 
$ t i e s  n e c e s s a r y  t o  t r a n s p o r t  
t h e  water to t h e  E a s t  B a y  
s e r v i c e  areas. 

The S m  Pel ip@ Division,  
which is now under  c o n s t t u c -  
t i o n ,  is d e s i g n e d  t o  p r o v i d e  
a b u t  144,000 acre- fee t  o f  M & I  
water annual ly  to  s e r v i c e  a r e a s  
i n  S a n t a  C l a r a ,  %an B e n i t o ,  
M o n t e r e y ,  a n d  S a n t a  C r u z  
C o u n t i e s .  The p r o j e c t  w i l l  
a l s o  p r o v i d e  s u p p l i e s  f o r  
r e c h a r g e  o f  d e p l e t e d  ground- 
water a q u i f e r s  a n d  p r e v e n t  
f u r t h e r  mining o f  ground-water 
s u p p l i e s  i n  San ta  C l a r a  County. 
W i t h o u t  a d d i t i o n a l  i m p o r t  
water s u p p l i e s ,  ground-water  
pumping w i l l  exceed t h e  long- 
term s a f e  y i e l d  of the bas in ,  
r e s u l t i n g  i n  p o s s i b l e  l a n d  
subsidence with its a t  tendant  
p r o b l e m s  a n d  d i s l o c a t i o n  
costs. 

HYDROELECTRIC POWER 

Gener a 1  

V a r i o u s  C e n t r a l  V a l l e y  
P r o j e c t  a u t h o r i z a t i o n  a c t s ,  
p a r t i c u l a r l y  t h e  R i v e r s  and 
Harbors  A c t  o f  1937, p r o v i d e  
t h a t  P r o j e c t  dams and reser- 
v o i r s  s h a l l  be  used:  f i r s t ,  
f o r  g iver  r egu la t ion ,  improve- 
ment of  navigat ion,  and f lood 
con t ro l ;  second , f o r  i r  r  i g a t i e n  
and domestic uses; and t h i r d ,  
f o r  power. Even though power 
production is l a s t  i n  t h e  order 
o f  p r i o r i t y ,  t h e  P r o j e c t  h a s  
generated more than 142 b i l l i o n  
ki lowatthours (kwh) of  electric 
energy a t  i ts  10 h y d r o e l e c t r i c  
g e n e r a t i o n  f a c i l i t i e s  s i n c e  
o p e r a t i o n  commenced. Vary ing  
annual p r e c i p i t a t i o n  r e s u l t s  i n  
uneven year l y product  ion,  bu t  
t h e  a v e r a g e  n e t  g e n e r a t i o n  
e x c e e d s  5.3 b i l l i o ~  kwh p e r  
year ,  

A l l  of  the P r o j e c t ' s  water 
s t o r a g e  and power g e n e ~ e t i  o n  
f a c i l i t i e s  a r e  o p e r a t e d  con- 
junc t ive ly  to  achieve optimum 
w a t e r  and power accompl ish-  
m e n t s .  T h e  power  i s  u s e d ,  
f i r s t ,  t o  meet t h e  n e e d s  f o r  
p r o j e c t  pumping. Under l e g  i s l a -  
t i v e  provis ions ,  power produced 
i n  e x c e s s  o f  p r o j e c t - u s e  
r e q u i r e m e n t s  is  o f f e r e d  f o r  
commercia l  s a l e ,  w i t h  f i n s t  
p r i o r i t y  t o  R g r e f e r e n c e  
c u s t o m e r s m - - m u n i c i p a l i t i e s ,  
o t h e r  pub l i c  e n t i t i e s , .  coopera- 
t i v e s ,  a n d  g o v e r n m e n t a l  
a g e n c i e s  s u c h  a s  m i l i t a r y  
i n s t a l l a t i o n & .  Any remaining 
power  i s  s o l d  t o  p r i v a t e l y  
owned i n d u s t r i e s  o r  u t i l i t y  
companies. 



The Central  Valley Project  
e n j o y s  a u n i q u e  ' bank ing"  
arrangement wi th  t h e  P a c i f i c  
Gas and E lec t r i c  Company (PGCE) 
u n d e r  w h i c h  e x c e s s  power  
is sold t o  the Company under a 
provision t h a t  an equal amount 
may be repurchased a t  a l a t e r  
t i m e  when n e e d e d  by  t h e  
P r o j e c t .  The Company a l s o  
' f i r m s - u p '  t h e  P r o j e c t ' s  
hydropower production. from its 
thermal p lan ts  which approxi- 
mately doubles the dependable 
power c a p a c i t y .  The P r o j e c t  
a l s o  b e n e f i t s  through a con- 
t r a c t  provision for  transmis- 
s ion of Central  Valley Project  
power over the  Company's l i n e s  
t o  serve pref er'ence customers. 

The .bankingn arrangement 
has a l so  been very benef ic ia l  
t o  t h e  Company* t h e  l a r g e  
P r o j e c t  h y d r o e l e c t r i c  p l a n t s  
i n t e g r a t e d  w i t h  t h e  o t h e r  
PG&E s t e a m  and  h y d r o p l a n t s  
have, because. o f  t h e i r  s i z e ,  
been an i d e a l  a d j u n c t  to  t h e  
Company i n  i t s  day- to-day  
problem of  meeting its peak 
l o a d s  and i n  s t a b i l i z i n g  its 
system capacity. Further, t he  
addi t ional  energy produced by 
t h e  P r o j e c t  has  been o f  con- 
s i d e r a b l e  a s s i s t a n c e  t o  t h e  

Company i n  meeting t h e  needs 
f o r  power dur ing  a pe r iod  of  
r a p i d l y  i n c r e a s i n g  demand. 

About 30 p e r c e n t  of  t h e  
C e n t r a l  Val ley  P r o j e c t  power 
p r o d u c t i o n  i s  u s e d  by t h e  
P r o j e c t ;  t h e  r e m a i n i n g  70 
p e r c e n t  is s o l d  t o  about  50 
p r e f e r e n c e  customers  and t o  
PGLE. A b o u t  1 .1  m i l l i o n  
persons a r e  benefited d i r e c t l y  
through the e l e c t r i c a l  se rv ice  
t o  p r e f e r e n c e  c u s t o m e r s .  
Some of t h e s e  customers  a l s o  
have supplemental  s o u r c e s  of  
supply; however, about 550,000 
persons could be provided with 
a f u l l  supply by Central  Valley 
P r o j e c t  power p roduced  f o r  
commerc i a l  s a l e s .  T h i s  i s  
approximately equivalent t o  a 
f u l l  supply f o r  t w o  c i t i e s ,  
each t h e  s i z e  o f  Sacramento. 

Maximum generation capa- 
b i l i t i e s  (which may be higher 
than nameplate capac i t ies )  have 
been enhanced for  most Project  
generators s ince t h e i r  ins ta l -  
l a t i o n ,  and t h i s  u p g r a d i n g  
p r o c e s s  is  cont inu ing .  The  
present capabi l i ty  and output 
of t he  Central  Valley Project  
power g e n e r a t  ion f a c i l i t i e s  
are: 

Aver age Total 
Initial Maximum annual generation 

Powerplant operation capacity net generation to present 
(year (kw) (million kwh) (million kwh) 

Shas ta 1944 
Kesw ic k 1949 
Folsom 1955 
Nimbus 1955 
Trinity 1964 
New Melones 1980 
Judge Francis 
Car c 1963 

Spring Creek 1964 
San Luis 1968 
O'Neill 1967 



T h e  e l e c t r i c  e n e r g y  
produced by t h e  Centr a 1  Val ley  
P r o j e c t  has undoubtedly played 
an  i m p o r t a n t  r o l e  i n  mee t ing  
t h e  demands  o f  t h e  r a p i d l y  
g r o w i n g  p o p u l a t i o n  a n d  s f  
commerce, indus t ry ,  and agr i -  
c u l t u r a l  production o f  nor thern  
C a l i f o r n i a .  The P r o j e c t  h a s  
p r o v i d e d  t h e  e n e r g y  t o  pump 
water to  a r e a s  of  d i r e  need and 
s u p p l i e d  power  r s q u i r e d  b y  
farmers to  pump ground water ,  
It has also suppl ied  electrical 
e n e r g y  f o r  r e s i d e n t s  a n d  
i n d u s t r i e s  t h r o u g h o u t  t h e  
n o r t h e r n  p a r t  o f  t h e  S t a t e .  
F u r t h e r m o r e ,  h y d r o e l e c t r i c  
production is a superb source 
o f  c l e a n ,  n o n p o l l u t i n g ,  
renewable energy. It r e p l a c e s  
f o s s i l  f u e l s ,  w h i c h  w o u l d  
o t h e r w i s e  b e  r e q u i r e d  f o r  
t h e r m a l  p o w e r p l a n t s ,  a n d  
permi ts  t h e  conservat ion  or use 
o f  t h e s e  scarce and more c o s t l y  
resources  f o r  o the r  purposes. 

E a c h  o f  t h e  P r o j e c t ' s  
m a j o r  power  f a c i l i t i e s  i s  
d i s c u s s e d  b r i e f l y  b e l o w .  

S h a s t a  and. Keswick Powerplants 

Shas ta  and Keswick Power- 
p l a n t s ,  b o t h  l o c a t e d  on t h e  
Sacramento River,  were i n i t i a l  
f e a t u r e s  o f  t h e  C e n t r a l  Val ley  
P r o j e c t .  S h a s t a  P o w e r p l a n t  
began o p e r a t i o n s  i n  1944 and 
K e s w i c k  i n  1949 .  K e s w i c k  
Reservoir s e r v e s  a s  an a f t e r b a y  
t o  r e g u l a t e  t h e  f l u c t u a t i n g  
f l o w s  t h r o u g h  S h a s t a  Power- 
p l a n t ,  Shas ta  Powerplant has  a 
maximum c a p a c i t y  o f  551,600 
kW; Keswick 90,000 kW. 

Folsom and Nimbus Powerplants 

Folsom and Nimbus Power- 
p l a n t s  were t h e  second  major 
g e n e r a t i o n  u n i t  added . to  t h e  
C e n t r a l  Val ley  P r o j e c t  system. 
T h e y  a r e  l o c a t e d  o n  t h e  
A m e r i c a n  ~ f v e r ;  N i m b u s  
Reservoir (Lake Matoma) se rves  
a s  an a f t e rbay  to  r e g u l a t e  t h e  
f l u c t u a t i n g  releases t h r o u g h  
Polsom Powerplant. Folsom and 
Nimbus have maximum c a p a c i t i e s  
o f  210,000 kW and 16,000 kW, 
respect ive ly .  

T r i n i t y  R i v e r  D i v i s i o n  ------ -- 
Bowerplmts 

T r i n i t y  Dam and Reservoir 
( C l a i r  E n g l e  L a k e ) ,  o n  t h e  
T r i n i t y  R i v e r ,  s t o r e  water 
w h i c h  i s  t h e n  d i v e r t e d  v i a  
C l e a r  Cxeek Tunne l  i n t o  t h e  
Sac ramento  R i v e r  Bas in .  The 
total  v e r t i c a l  drop from Clair:  ' 

E n g l e  Lake t o  t h e  Sac ramento  
R i v e r  i s  a l m o s t  2,000 f e e t .  
Bower is generated a t  T r i n i t y ,  
Judge Franc i s  Carr ,  and Sprinq 
Creek Powerplants a s  t h e  water 
drops  to  t h e  Sacramento River 
l e v e l  a t  Keswick R e s e r v o i r .  
Addi t ional  genera t ion  is also 
r e a l i z e d  from t h e  higher flows 
passing through K e s w i c k  Power- 
p l a n t .  The  T r i n i t y  R i v e r  
D i v i s i o n  p o w e r p l a n t s  b e g a n  
opera t ion  i n  1963-64. T r i n i t y  
B o w e t p $ a w t  h a s  a maximum 
capacity s f  128,800 kW; Judge 
F r a n c i s   car^ P o w e r p l a n t ,  
145,QOO kW: and S p r i n g  Creek 
Powerplant, 190,000 kW. 



San L u i s  and O Q N e i l l  Pumping- 
Generating P l a n t s  

San Luis and O ' N e i l l  a r e  
b a s i c a l l y  pumping p l a n t s  which 
w e r e  c o n s t r u c t e d  f o r  t h e  
p r i m a r y  p u r p o s e  o f  pumping 
water i n t o  of  f-stream s to rage  
r e s e r v o i r s .  However ,  when 
w a t e r  i s  r e l e a s e d  f r o m  t h e  
r e s e r v o i r s ,  it f l o w s  b a c k  
t h r o u g h  t h e  p l a n t s  and gen- 
e r a t e s  e l e c t r i c i t y  i n  s o  doing. 
San Luis and O Q N e i l l ,  placed i n  
s e r v i c e  i n  1 9 6 7 - 6 8 ,  h a v e  
maximum c a p a c i t i e s  of  186,670 
and 12,000 kW, r e s p e c t i v e l y .  

Power T r a n s m i s s i o n  F a c i l i t i e s  

The .backbonem transmis- 
s i o n  g r i d - - i n i t i a l  f e a t u r e s  of  
t h e  C e n t r a l  V a l l e y  P r o j e c t - -  
comprises t h e  major components 
o f  t h e  p r o j e c t  k r a n s m i s s i o n  
s y s t e m .  A l l  l a t e r  p o w e r  
a d d i t i o n s  were c o n n e c t e d  to  
t h e s e  f a c i l i t i e s .  The i n t e -  
g r a t e d  s y s t e m  c o n s i s t s  o f  
s w i t c h y a r d s ,  h i g h  v o l t a g e  
t r a n s m i s s i o n  l i n e s ,  and sub- 
s t a t i o n s  f o r  d e l i v e r y  o f  power 
t o  p r o j e c t  pumping p l a n t s  
and commercial customers. The 
Cen t ra l  Valley P r o j e c t  system 
is connected ( i n t e r t i e d )  to a 
P a c i f i c  Northwest t ransmission 
g r i d  by an  u l t r a h i g h  v o l t a g e  
l i n e  ( 5 0 0 , 0 0 0  v o l t s ) ;  p e r -  
m i t t i n g  power t o  be impor ted  
f r o m  o r  e x p o r t e d  t o  t h a t  
area. 

I n  1 9 7 7 ,  a l l  C e n t r a l  
Valley Pro jec t  power transmis- 
s i o n  f a c i l i t i e s  were t r a n s -  
f e r r e d  t o  t h e  W e s t e r n  A r e a  
Power A d m i n i s t r a t i o n  o f  t h e  
D e p a r t m e n t  o f  E n e r g y  f o r  
o p e r a t i o n  a n d  m a i n t e n a n c e .  

Also, a l l  f u t u r e  expansion of 
P ro jec t  t ransmission f a c i l i t i e s  . 

w i l l  b e  t h e  r e s p o n s i b i l i t y  
of t h a t  agency. 

FLOOD CONTROL 

Gener a1 

F l o o d  c o n t r o l  i s  t h e  
h i g h e s t  p r i o r i t y  f u n c t i o n  o f  
t h e  C e n t r a l  V a l l e y  P r o j e c t .  
T h i s  is e n t i r e l y  a p p r o p r i a t e  
because human lives o f t e n  are 
involved. During f lood emer- 
gencies,  t h e  P r o j e c t  is oper- 
a ted  t o  optimize f lood protec- 
t i o n  i n  a c c o r d a n c e  w i t h  
c r i t e r i a  e s t a b l i s h e d  b y  
t h e  U.S. A r m y  C o r p s  o f  
E n g i n e e r s .  C e n t r  a 1  V a l l e y  
P r o j e c t  opera t ions  are coordi- 
nated with those  o f  o t h e r  major 
r e s e r v o i r s  i n '  t h e  C e n t r a l  
Valley Basin. 

N o  one knows t h e  number o f  
l i v e s  t h a t  have been saved by 
t h e  f lood p ro tec t ion  opera t ions  
of  t h e  Cen t ra l  Valley Pro jec t .  
F o l s o r n  Dam a n d  L a k e  were 
c r e d i t e d  w i t h  p r e v e n t i o n  o f  
c a t a s t r o p h i c  f loods  i n  1955 and 
1964. These s u r e l y  would have 
i n u n d a t e d  l a r g e  p o r t i o n s  o f  
S a c r a m e n t o ,  a n d  p r o b a b l y  
r e s u l t e d  i n  l o s s  o f  l i f e  i f  t h e  
s t r u c t u r e s  had n o t  b e e n  i n  
place. Flood c o n t r o l  o p e r a t  ions 
a t  Folsom also p r o t e c t  highly 
u r b a n i z e d  a r e a s  a l o n g  t h e  
American River. 

S h a s t a  and F r i a n t  Dams 
r o u t i n e l y  p r o t e c t  v a s t  a r e a s  i n  
t h e  Sacramento and San Joaquin 
Valleys from devas ta t ing  f loods  
t h a t  o c c u r r e d  f r e q u e n t l y  
i n  those watersheds before the  



dams were constructed. Other 
reservoirs b u i l t  by the U.S.  
Army Corps of Engineers, State 
o f  C a l i f o r n i a ,  and l o c a l  
water agencies also contribute 
t o  f lood p r o t e c t i o n  i n  t he  
b a s i n .  A d d i t i o n a l l y ,  an 
extensive levee system b u i l t  by 
the Corps, as well as channel 
imprmments and other related 
types  of works, have con- 
tributed significantly t o  the 
total  flood protection effort. 
Untold human suffering has been 
averted and unknown numbers of 
l i v e s  s a v e d ,  a s  w e l l  a s  
hundreds of millions of dollars 
i n  property values protected, 
as a  result of Central Valley 
P r o j e c t  f l o o d  c o n t r o l  
operations. 

Flood Control Features 

Sharers, Fr iant ,  Folsom, 
Eiew Melones, Black But t e ,  
Hidden, and Buchman Rese~voirs 
provide flsedl protection as an 
important element of Central 
Val ley P ~ o j e e e  coordinated 
opera t ions .  Some of t h e s e  
features were cons truc ted by 
t h e  U . S .  Army C o r p s  o f  
E n g i n e e r s  b u t  have been 
integrated into the Central 
Valley Project by congressional 
mandate. All of these Project 
features include flood control 
r e s e r v a t i o n s ,  i . e .  empty 
storage space during the winter 
and spring runoef season t o  
s t o r e  f loodwaters .  After  
e x c e s s i v e  f l o w s  f i l l  O K  

encroach upon t h e  reserved 
space, it is emptied as soon as 
it is safe to  do so, i n  order 
t o  provide p r o t e c t i o n  from 
future floods. 

NAVIGATION 

Early congressional acts 
authorizing the Central Valley 
Project identified navigation 
a s  a high p r i o r i t y  use of 
P ro jec t  f a c i l i t i e s .  Con- 
siderable t r a f f i c  plied the 
river for many years, however, 
t h i s  a c t i v i t y  has  s i n c e  
dec%ined, Wore economical 
weans have been developed 
t o  transport f re ight  to  and 
from the Sacramento Valleyo 

T ~ a % f  i c  recorded by the 
U.S. Army Corps of Engineers i n  
1964, for example, showed that 
1,677 towboats and 1,273 barges 
passed Sacramento on their way 
upstream, I n  1964,  most of 
this tow and barge t raff ic  was 
moving p e t r o l e u m ,  r i c e ,  
safflower, and quarry rock. 
A l l  of the activity i n  1979- 
which had diainished t o  130 
towboats and 282 barges--was 
for transporting quarry rock  
for upstream bank protection. 
The Central Valley Project has 
l i t t l e ,  i f  any, e f f e c t  on 
naviga t ion  of ocean-going 
ships calling a t  the ports of 
Sacramento and Stockton, except 
for the contribution it makes 
t o  the increased tonnage of 
agricultural products available 
for shipment from those ports. 

WATEWQWL CONSERVATION 

Grasslmds Area 

Prior to construction of 
Priant Dam, the San Joaquin 
River overflowed intermittently 
over an area i n  the lower San 



Joaquin Valley known loca l ly  a s  
the "grasslands". The land is 
considered t o  be nnont i l lable"  
because of its a lka l ine  nature,  
b u t  i n  " p r e p r o j e c t "  t i m e s ,  
following high r ive r  f  lows, it 
produced grass  abundantly and 
c r e a t e d  numerous ponds which 
provided excel lent  hab i t a t  for  
waterfowl. Surplus flows were 
a l s o  d i v e r t e d  f rom t h e  San  
Joaquin River to these areas,  
primarily during t h e  f a l l  and 
winter seasons, when the  water 
was not needed for  i r r iga t ion .  
The United S t a t e s  w a s ,  and is, 
dependent t o  a l a r g e  e x t e n t  
upon waterfowl propagation i n  
t h i s  a r e a  t o  s a t i s f y  i t s  
o b l i g a t i o n s  under migra tory  
waterfowl t r e a t i e s  with Canada 
and Mexico. 

When e l i m i n a t i o n  o f  t h e  
a g r a s s l a n d s "  w a t e r  s u p p l y  
became imminent, under pre- 
v i o u s l y  e x i s t i n g  r e s t r a i n t s ,  
C o n g r e s s  a u t h o r i z e d  w a t e r  
se rv ice  to these lands from the 
C e n t r a l  V a l l e y  P r o j e c t .  
~ a c i l i t i e s  f o r  r e c o v e r y  
of d r a i n a g e  and ground water  
were a l so  authorized t o  a id  i n  
p r o v i s i o n  o f  s u c h  a w a t e r  
supply. More than 1.5 mil l ion 
a c r e - f e e t  o f  P r o j e c t  w a t e r  
have been provided to t h i s  a rea  
f o r  w a t e r f o w l  m a n a g e m e n t  
purposes s ince 1951. A port ion 
o f  t h e  s u p p l y  i s  u s e d  t o  
i r r i g a t e  g r a i n  c r o p s  i n  t h e  
a r e a ,  which p rov ide  supple-  
mental feed. The remainder is 
u t i l i z e d  for  ponds and marshes 
needed f o r  waterfowl r e s t i n g  
and nesting. 

W a t e r f o w l  R e f u g e  S e r v i c e  

In  addit ion t o  the  grass- 
lands a rea  discussed above, the 

C e n t r a l  Val ley  P r o j e c t  a l s o  
provides about 30,000 acre-feet 
annua l ly  t o  t h e  Sacramento, 
Delevan, and Colusa waterfowl 
r e f u g e s  l o c a t e d  i n  t h e  
Sacramento Valley. A s  i n  t he  
case of the  'grasslands," the 
Project  water is used both for  
i r r i g a t i o n  of g ra in  for  feed, 
a n d  p o n d i n g  f o r  r e s t i n g  
and nesting purposes. 

FISH AND WILDLIFE 

" Most C e n t r a l  V a l l e y  
P r o j e c t  f i s h  and w i l d l i f e  
accomplishments r e s u l t  from t h e  
creat ion of lakes  and marshes 
and t h e  o p e r a t i o n  o f  P r o j e c t  
f a c i l i t i e s  t o  maintain stream- 
f lows and d i l u t e  tox in- laden  
waters. t or' example, re leases  
a r e  made from severa l  Project  
r e s e r v o i r s  t o  p r o t e c t  and 
a c c o m m o d a t e  d o w n s t r e a m  
f i s h e r i e s ,  e s p e c i a l l y  dur  Fng 
c r i t i c a l  spawning  p e r i o d s .  

. R e l e a s e s  f rom S p r i n g  C r e e k  
Debr i s  Dam, S h a s t a  Dam, and 
S p r i n g  C r e e k  T u n n e l  a r e  
coordinated i n  order t o  d i l u t e  
t o x i c  c o n c e n t r a t i o n s  o f  
copper and z i n c  from Spr ing  
C r e e k  w h i c h  e n t e r  t h e  
Sacramento River a t  R e s w i c k  
Reservoir. These toxins  have 
been suspected of k i l l i ng  f i s h  
during periods of high Spring 
Creek inf low;  however, con- 
t r o l l e d  r e l e a s e s  from Spr ing  
C r e e k  Debr i s  Dam coord ina t ed  
wi th  Sacramento River  f lows 
r e s u l t  i n  concentrations which 
a re  l e s s  toxic  t o  f i sh .  

C e n t r a l  Va l l ey  P r o j e c t  
o p e r a t i o n s  ma in t a in  s t o r a g e  
l eve l s  a t  Whiskeytown Reservoir 
d u r i n g  c e r t a i n  s e a s o n s  t o  
b e n e f i t  spawning of  kokanee 



salmon; water l e v e l s  i n  Black 
B u t t e  R e s e r v o i r  a r e  a l s o  
c o n t r o l l e d  to p r o t e c t  c rapp ie  
spawning e a c h  s p r i n g  . Other  
f i s h e r y  b e n e f i t s  i n c l u d e  
cons t ruc t ion  of  f a c i l i t i e s  and 
provis ion  o f  water s u p p l i e s  f o r  
f i s h  h a t c h e r i e s  loca ted  below 
S h a s t a ,  Nimbus, and Lewis ton  
Dams. The P r o j e c t  may also 
r e l e a s e  up t o  60,080 a c r e f e e t  
o f  water i n t o  t h e  San Joacpin  
River, a t  t i m e s  of  l o w  flow, to  
remove an "oxygen block* t h a t  
f r e q u e n t l y  d e v e l o p s  n e a r  
S t o c k t o n  a n d  p r e v e n t s  t h e  
m i g r a t i o n  o f  a n a d r o m s u s  
f i s h .  

C e n t r a l  V a l l e y  P r o j e c t  
opera t ions  a l s o  cont r  i b u t e  to  
c o n t r o l  a n d  m a i n t e n a n c e  o f  
propel: water temperatures f o r  
f i s h e r y  p u r p o s e s  downstream 
from P r o j e c t  r e se rvo i r s .  For 
example, t h e  powerplant in take  
f a c i l i t y  a t  Fo%som Dam i s  
o p e r a t e d  t o  p ~ o ~ i d s  su%&ab%@ 
d o m s t ~ e a m  t e m p e r a t u r e s  fo f  
f a % %  salmon spawning i n  t h e  
Nimbus F i s h  H a t c h e r y  and t h e  
lower h e r  ican  River. Movable 
s h u t t e r s  a r e  o p e r a t e d  t o  
conserve co lde r  water near t h e  
r e se rvo i r  bottom f o r  r e l e a s e  i n  
Oc tober  and November o f  e a c h  
y e a r ,  These  o p e r a t i o n s  a r e  
coordinated wi th  those  of  t h e  
C a l i f o r n i a  D e p a r t m e n t  o f  
F i s h  a n d  G a m e .  D u r i n g  
extremely adverse condi t ions ,  
such  a s  t h e  1976-77 d r o u g h t ,  
o t h e r  r e l e a s e s  of  colder  water 
were made f r o m  S h a s t a  a n d  
Folsom R e s e r v o i r s  t o  improve 
cond i t ions  a f f e c t i n g  f i s h e r i e s .  

Approximately 1.2 m i l l i o n  
a n g l e r - d a y s  o f  u s e  were  
r e c o r d e d  a t  C e n t r a l  V a l l e y  

P r o j e c t  r e s e r v o i r s  i n  1978. 
T h e  m o s t  a c t i v e  f i s h i n g  
l o c a t i o n s  a r e  a t  S h a s t a ,  
Whiskeytown, Folsom, San Luis, 
and 0 8 N e i l l  R @ s e r v o i r s .  The 
most a c t i v e  hunting a reas  are 
found near Shas ta ,  Whiskeytown, 
T r i n i t y ,  a n d  L e w i s t o n  
R e s e r v o i r s ,  and a t  w i k d , l i f e  
management a r e a s  near  ~ e s t e r s 6 n  
R e s e r v o i g  a n d  a d j a c e n t  t o  
L i t t l e  Panoche and Los Banos 
detewt ion  d a s .  

The Cen t ra l  Val ley  P r o j e c t  
has made numerous high q u a l i t y ,  
w a t e r - b a s e d ,  r e c r e a t i o n a l  
o p p o r t u n i t i e s  a v a i l a b l e  t o  t h e  
g e n e r a l  p u b l i c .  The  most 
p o p u l a r  a c t i v i t i e s  i n c l u d e  
b a t i n g ,  water sk i ing ,  r a f t i n g ,  
swimming, f i s k i n g ,  h u n t i n g ,  
p icnicking , camping, horseback 
riding, b icyc l ing ,  hiking,  and 
photography, P a ~ t i e i p a t i o n  i n  
t h e s e  a c t i v i t i e s  has acceler -  
ated over t h e  period of  P r o j e c t  
opefa t ion;  i n  1978 more than 10 
m i l l i o n  v i s i t o r  d a y s  o f  u s e  
were recorded. Reservoi rs  and 
t h e i f  s u r r o u n d i n g  a r e a s  were 
most h e a v i l y  used ;  however, 
s i g n i f i c a n t  v i s i t a t i o n  a l s o  
occurred a t  w i l d l i f e  management 
a r e a s ,  c a n a l  r e a c h e s  hav ing  
f i s h i n g  access  po in t s ,  and a t  
f i s h  hatcher ies. 

S i g h t s e e i n g ,  p icnicking,  
a n d  swimming were t h e  most 
p o p u l a r  a c t i v i t i e s  i n  1978; 
boating a l s o  had a  very s t rong  
a p p e a l .  Folsom Lake h a s  a n  
a v e r a g e  o f  90,000 t o  100,000 
b a t s  launched t h e r e  each year. 
From 900 to  1,000 boa t s  per day 
may u t i l i z e  t h e  f a c i l i t i e s  



during t h e  summer months. 
Other l akes  of t h e  Cen t ra l  
Valley Project system are also 
heavily utilized for boating. 
Shasta Lake actually supports 
more boats on high-use days 
than does Folsom, yet its total  
usage .is less because Shasta is 
fur ther  removed from heavily 
populated areas. 

The Central Valley Project 
also contributes to the main- 
tenance of favorable  water 

levels i n  stream reaches below 
P r o j e c t  r e s e r v o i r s .  The 
American River, i n  particular , 
supports a very high level of 
recreational ac t iv i ty  which 
would not occur without the 
stabilizing flows made possible 
by ~ o l s o m  Lake r e l e a s e s .  
Similar improvement i n  recrea- 
tional use is attributable to  
streamflow augmentation by 
Shasta and Trinity Reservoirs 
operations. 



Chapter 4 

BACKGROUND 

T h e  e c o n o m i e  i m p a c t s  
resu l t ing  from construction and 
operation of t he  Central  Valley 
P ~ o j e c t  c o n t r i b u t e  s i g n i f  b- 
eant ly  to  the  nat ional  econsmrie 
goals. Chapter 11616 described 
how mil l ions  of persons benef i t  
d i r e c t l y  o r  i n d i r e c t l y  from 
i r ~ i g a t i o n  a n d  M & I  w a t e r  
s e r v i c e ,  a s  w e l l  a s  t h e  com- 
m e r c i a l  power, f l o o d  pro tec-  
t i o n ,  n a v i g a t i o n ,  f i s h  and  
wi ld l i fe ,  recreat ion and water 
q u a l i t y  c o n t r o l  f u n c t i o n s  of 
t h e  Central  Valley Project ,  A 
portion of  these e f f e c t s  can be 
measu red  m o n e t a r i l y ,  w h i l e  
o t h e r s  can o n l y  be eva lua t ed  
q u a l i t a t i v ~ l y o  however, a l l  age 
v e r y  r e a l ,  and s i g n i f i c a n t l y  
impact the  economy of t he  area,  
t h e  S t a t e  and  t h e  N a t i o n .  

Over, above, and beyond 
the  l o c a l  read i l y  recognized, 
d i r e c t  benef i ts ,  a r e  those of 
a n  i n d i r e c t  o r  i n t a n g i b l e  
nature--many o f  which a r e  
widely extended throughout the  
nat ional  economy. For example, 
t h e  development o f  water  and 
power s u p p l i e s  a f f o r d s  new 
economic  o p p o r t u n i t i e s  i n  
agr icu l ture  and industry, which 
a s s i s t  i n  supporting an expand- 
i ng  populace.  C a l i f o r n i a ' s  
popu la t ion  more than  doubled 
between 1950 and 1980, resul t -  
i n g  i n  v a s t  i n c r e a s e s  i n  
demands fo r  food, clothing, and 
housing,  a s  w e l l  a s  consumer 
goods  and  s e r v i c e s  o f  many 

kinds. New jobs were created 
t o  s a t i s f y  t h e  i n c r e a s e d  
demands, Associated economic 
a c t i v i t i e s  m d  benef i t s  occur 
n o t  o n l y  a t  t h e  l o c a l  l e v e l ,  
b u t  a l s o  t h r o u g h o u t  t h e  
Nation v i a  various channels of 
trade.  

T h e  i n c r e a s e  i n  l a n d  
va lues ,  stemming from addi-  
t i o n a l  i r r i ga t ion  development, 
diminished land subsidence, and 
s t a b i l i z e d  g r o u n d - w a t e r  
b a s i r i s ,  h a s  b r o a d e n e d  and  
s t ab i l i zed  the  t ax  base. The 
b a s i c  w e a l t h  o f  i r r i g a t e d  
a g r i c u l t u ~ e  and the  tax reve- 
nues stemming therefrom could 
n o t  b e  a c h i e v e d  w i t h o u t  a 
r e l i a b l e  i r r i g a t i o n  w a t e r  

' supply 

N o t  t o  be ignored i n  the 
evaluation of  Project  impacts 
is  t h e  s t i m u l a t i o n  o f  t r a d e  
from expend i tu re s  f o r  wages, 
m a t e r i a l s ,  a n d  e q u i p m e n t  
necessary for  construction and 
o p e r a t i o n  o f  dams, c a n a l s ,  
powerplants, and the  many other  
types of Project  f a c i l i t i e s .  A 
s u b s t a n t i a l  p o r t i o n  o f  t h e  
labor involved is "off-si te," 
involv ing  t h e  manufacture  of  
mater ia ls  and equipment a t  many 
f o e a t i o n s  t h r o u g h o u t  t h e  
Nation. Major t ransporta t ion 
values a r e  associated with the 
movement o f  m a t e r i a l s  and 
suppl ies  needed for  construc- 
t i on  a c t i v i t i e s .  However, such 



t r a n s p o r t a t i o n  v a l u e s  w i l l  
appear r e l a t i v e l y  i n s i g n i f i c a n t  
w h e n  c o m p a r e d  w i t h  t h e  
i n c r e a s e d  "two-wayA f l o w  o f  
goods assoc ia ted  with enhanced 
economic a c t i v i t y  r e s u l t i n g  
f r o m  P r o j e c t  d e v e l o p m e n t .  
C r o p s  p r o d u c e d  o n  P r o j e c t  
farms have been valued a t  about 
$1 5 b i l l i o n  o v e r  t h e  10-year 
per iod  1971-80. This  is about 
s i x  times t h e  t o t a l  c a p i t a l  
e x p e n d i t u r e s  o f  $2.4 b i l l i o n  
f o r  P r o j e c t  f a c i l i t i e s  dur ing  
t h e  p a s t  f o u r  d e c a d e s  o f  
cons t r  u c t  ion, Economic impacts 
a r e  d i s c u s s e d  b e l o w  b y  
funct ion .  

IRRIGATION 

D i r e c t  I r r i g a t i o n  E f f e c t s  

The 21,500 farms rece iv ing  
i r r i g a t i o n  s e r v i c e  descr ibed i n  
C h a p t e r  111 p r o d u c e d  c r o p s  
v a l u e d  a t  $1,644 m i l l i o n  i n  
1 9 7 8 .  T h e  n e t  v a l u e  o f  
t h a t  output ,  a f t e r  production 
e x p e n s e s ,  was o v e r  $ 1 , 0 0 0  
mi l l ion ,  o r  about $46,000 per  
farm. The 107,000 r e s i d e n t s  o f  
p r o j e c t  f a r m s  e n j o y e d  a n  
a v e r a g e  p e r  c a p i t a  income o f  
more than $9,000 i n  t h a t  year ,  
which compared favor a b l y  with 
C a l i f o r n i a ' s  average per  c a p i t a  
income. Th i s  is p a r t i c u l a r l y  
s i g n i f i c a n t  s i n c e  income l e v e l s  
f o r  o t h e r  sectors o f  s o c i e t y  
are n o r m a l l y  somewhat h i g h e r  
t h a n  a r e  t h o s e  . f o r  t h e  a g r i -  
c u l t u r a l  sector. 

C h a p t e r  I11 showed t h a t  
about 1.3 m i l l i o n  a c r e s  could 
r e c e i v e  a f u l l  i r r i g a t i o n  
s u p p l y  from P r o j e c t  s o u r c e s .  
I t  f o l l o w s  t h a t ,  i n  t h e  

absence  o f  t h e  P r o j e c t ,  t h e  
same number of  a c r e s  would have 
e v e n t u a l l y  r e v e r t e d  t o  d ry -  
farming opera t ions  a s  ground- 
w a t e r  s u p p l i e s  w e r e  g r a d u -  
a l l y  deple ted  by o v e r d r a f t  ing , 
I n  t h e  C e n t r a l  V a l l e y ,  t h e  
average value of i r r i g a t e d  land 
w i t h  a r e l i a b l e  w a t e r  s u p p l y  
exceeds t h a t  of  comparable land 
types  having no water supply by 
a b o u t  $ 3 , 0 0 0  p e r  a c r e .  
It may be assumed, t h e r e f o r e ,  
t h a t  P r o j e c t  i r r i g a t i o n  service 
can be c r e d i t e d  with r e t e n t i o n  
o f  a l m o s t  $4,000 m i l l i o n  i n  
l a n d  v a l u e s  t h a t  o t h e r w i s e  
would have been lost i f  those  
i r r i g a t e d  l ands  had reve r t ed  to  
dry-farming operat ions.  

Such losses would have  
been devas ta t ing  to  t h e  economy 
o f  local a r e a s  t h r o u g h  con- 
sequent  reduct ions  i n  t h e i r  t a x  
b a s e s .  Thousands o f  p e r s o n s  
would have been d i sp laced  from 
t h e i r  homes ,  n e c e s s i t a t i n g  
r e l o c a t i o n  e l sewhere .  Many 
businesses,  r e ly ing  upon farm 
purchases and sales would have 
been forced to close or d r i v e n  
t o  bankruptcy .  Thousands o f  
j o b s  w o u l d  h a v e  b e e n  l o s t ,  
welfare payments increased,  and 
crime r a t e s  and o ther  problems 
a s s o c i a t e d  w i t h  e x c e s s i v e  
u n e m p l o y m e n t  w o u l d  h a v e  
m u l t i p l i e d  i n t o  more s e r i o u s  
proport ions.  

I n d i r e c t  I r r i g a t i o n  E f f e c t s  

I n  add i t ion  t o  t h e  d i r e c t  
impacts o f  i r r i g a t i o n  a l r eady  
discussed,  many less t ang ib le ,  
but  never the less  r e a l ,  b e n e f i t s  
e x i s t .  Water developments 
create o p p o r t u n i t i e s  no t  on ly  
f o r  new fa rms ,  b u t  a l s o  f o r  



many i n t e r r e l a t e d  a c t i v i t i e s ,  
People l i v i n g  i n  an a r e a  such 
a s  t h e  Cen t ra l  Valley must be 
c l o t h e d ,  h o u s e d ,  f e d ,  a n d  
p r o v i d e d  w i t h  s e r v i c e s  com- 
m e n s u r a t e  w i t h  t h e  h i g h e r  
s tandard  of l i v i n g  p r e v a i l i n g  
i n  t h e  area ,  

F o r  e x a m p l e ,  i n  t h i s  
i n t e r r e l a t e d  chain  o f  economic 
a c t i v i t y ,  t h e  g r o c e r  g a i n s *  
R e s u l t i n g  b e n e f i t s  o c c u r  n o t  
o n l y  a t  t h e  r e t a i l  l e w e l t  
they  a l s o  extend to  t h e  w h o l e  
s a l e r s  , processors  , and u l  t i- 
mately t o  producers a t  va r ious  
l o c a t i o n s  t h r o u g h o u t  t h e  
c o u n t r y ,  whose food  p r o d u c t s  
a r e  m a r k e t e d  t h r o u g h  t h e  
grocer .  

Many o t h e r  t r a d e  a n d  
service i n d u s t r i e s  are a f f e c t e d  
s imi la r ly .  Clothing,  bu i ld ing  
materials, hardware, household 
f u r n i s h i n g s ,  a g r i c u l t u r a l  
implements, and numerous e t h e r  
items are purchased with income 
p r o d u c e d  o n  P r o j e c t  f a r m s ,  
Some of t h e s e  are produced on 
t h e  West Coast, bu t  t h e  bulk o f  
t h e m  a r e  s u p p l i e d  b y  manu- 
f a c t u r i n g  es tabl i shments  e a s t  
o f  t h e  Miss i s s ipp i  River--thus 
e x t e n d i n g  t h e  b e n e f i t s  o f  
Wes te rn  development  i n t o  t h e  
t r a d e  c h a n n e l s  o f  o t h e r  geo- 
g raph ic  regions  o f  the  Nation. 

I n  a d d i t i o n  t o  economic 
impacts stemming from agriculb- 
t u r a l  production i n  t h e  C e n t r a l  
V a l l e y ,  a s  d i s c u s s e d  above,  
o t h e r  i m p a c t s  a r e  induced  by 
t h e  same p r o d u c t i o n . '  Indus-  
t r i a l  and bus iness  e s t a b l i s h -  
ments  g a i n  from p r o c e s s i n g ,  
s t o r i n g ,  t r a n s p o r t i n g ,  a n d  
marketing comodities produced 

on farms.  The U n i v e r s i t y  o f  
C a l i f o r n i a  C o o p e r a t i v e  
E x t e n s i o n  S e r v i c e  r e c e n t l y  
c o m p l e t e d  a n  i n t e r i n d u s t r y  
a n a l y s i s  of  t h e  Fresno region 
i n  w h i c h  t h e y  c o n c l u d e d :  

". . .Agriculture accounted f o r  
about 21 percent  o f  t h e  s a l e s  
and 24 percent  of t h e  h o u s e b f d  
income i n  1978. About 6 1  
c e n t s  o f  each a g r i c u l t u r a l  
s a l e s  d o l l a r  were spen t  i n  t h e  
F r e s n o  C o u n t y  r e g i o n .  A 
t y p i c a l  d o l l a r  i n c r e a s e  i n  
a g r i c u l t u r a l  e x p o r t s  l e a d s  
t o  a n  a d d i t i o n a l  $ 1  - 3 9  
i nc rease  i n  r eg iona l  s a l e s  and 
incomes.. . ' 

I f  the Fresno region s tudy 
f ind ings .  a r e  considered repre- 
s e n t c t i v e  o f  t h e  C e n t r a l  Val ley  
P r o j e c t  s e r v i c e  a rea ,  t h e  
$ 1 , 6 4 4  m i l l i o n  i n  a g r i c u l -  
t u r a l  p r o d u c t i o n  v a l u e  f o r  
p r o j e c t  f a r m s  would g e n e r a t e  
iabout twice a s  much more in t h e  
economic c h a i n  from movement 
through normal t r a d e  channels.  
I t  is r e c o g n i z e d ,  of c o u r s e ,  
t h a t  a g r i c u l t u r a l  p r o d u c t i o n  
stems from t h e  combined e f f e c t s  
o f  many f a c t o r s  o t h e r  t h a n  
i r r i g a t i o n  ( l a n d ,  l a b o r ,  
c a p i t a l ,  etc.)  . I r r i g a t i o n  
w a t e r  i s  b u t  o n e  o f  t h e s e ;  
h o w e v e r ,  w i t h o u t  i t ,  v e r y  
l i t t l e  c r o p  p r o d u c t i o n  would 
r e s u l t  from t h e  a r i d  l ands  o f  
C a $ i % o r n i a s s  C e n t r a l  V a l l e y ,  

T h e  v a l u e  o f  f o r e i g n  
expor t s  increased by about $512 
m i l l i o n  i n  1978 a s  a r e s u l t  o f  
p r o d u c t i o n  on C e n t r a l  V a l l e y  
Project farms.  T h i s  c o n t r i -  
buted s i g n i f i c a n t l y  toward t h e  
United S t a t e s  e f f o r t  t o  main- 
t a i n  a  f a v o r a b l e  b a l a n c e  o f  



t r a d e  with fo re ign  coun t r i e s .  
I n  t u r n ,  a  f a v o r a b l e  b a l a n c e  
s t r e n g t h e n s  t h e  v a l u e  o f  t h e  
U n i t e d  S t a t e s  d o l l a r ,  i n  
r e l a t i o n  t o  o the r  cu r renc ies ,  
which r e s u l t s  i n  lower costs 
f o r  imported goods. 

Other types  o f  in tang ib le  
b e n e f i t s  r e s u l t  from a  l a r g e ,  
stable a g r i c u l t u r a l  base. For 
example, t h e  P r o j e c t  provides 
w a t e r  t o  t h e  C e n t r a l  V a l l e y ,  
where a  wide v a r i e t y  o f  crops  
i s  grown. These  many c r o p s  
p r o v i d e  a  w i d e r  r a n g e  o f  
c h o i c e s  i n  p l a n n i n g  f a m i l y  
meals, t h u s  con t r ibu t ing  t o  a  
w h o l e s o m e  a n d  n o u r i s h i n g  
d i e t .  

I n  a r e a s  o f  l o w  a n d  
i r r e g u l a r  r a i n f a l l ,  i r r i g a t i o n  
provides  s t a b i l i t y  to  agr icul -  
t u r e .  T h i s  r e l i a b i l i t y  a i d s  
t h e  farmer by providing a more 
s t a b l e  income which, i n  turn8 
reduces h i s  r i s k s  and l e s s e n s  
chances o f  f a i l u r e .  S t a b i l i z e d  
p r o d u c t i o n  also b e n e f i t s  t h e  
consumer by providing a  s t eady  
f l o w  o f  food  p r o d u c t s  i n  t h e  
marketplace. A s teady,  r e l i -  
a b l e  food supply c o n t r i b u t e s  t o  
long-term p r i c e  s t a b i l i t y .  The 
United S t a t e s  enjoys  an abun- 
d a n t  food supply a t  a  cost o f  
l e ss  t h a n  20 p e r c e n t  o f  t h e  
n a t i o n a l  income. The U n i t e d  
S t a t e s  and Canada are t h e  on ly  
major  c o u n t r i e s  o f  t h e  wor ld  
t h a t  h a v e  s u c h  e x t r e m e l y  
f a v o r a b l e  f o o d  c o s t - i n c o m e  
re la t ionsh ips .  I r r i g a t i o n  i n  
t h e  western United S t a t e s  and 
C a l i f o r n i a ,  i n  p a r t i c u l a r ,  has 
made a  s i g n i f i c a n t  c o n t r i b u t i o n  
t o  t h i s  f o o d  s u p p l y :  t h e  
C e n t r a l  V a l l e y  P r o j e c t  h a s  
c o n t r i b u t e d  s i g n i f i c a n t l y  i n  
t h i s  achievement. 

Employment E f f e c t s  

Broadening o f  the  ag r i cu l -  
t u r a l  b a s e  i n  t h e  C e n t r a l  
V a l l e y  p r o v i d e s  i n c r e a s e d  
o p p o r t u n i t i e s  fo r  employment i n  
many f i e l d s .  D i r e c t l y  a s so -  
c i a t e d  w i t h  a g r i c u l t u r e ,  o f  
course,  is t h e  number o f  people 
r e q u i r e d  o n  t h e  f a r m s  i n  
i r r i g a t i n g  , p lan t ing  , c u l t  iva t -  
i n g  , and h a r v e s t i n g  a c t i v i -  
ties. The spec ia l i zed  na tu re  
of cropping i n  t h e  Valley also 
c r e a t e s  t h o u s a n d s  o f  jobs i n  
p a c k i n g  a n d  p r o c e s s i n g  t h e  
va r ious  f r u i t s ,  vegetables,  and 
o t h e r  commodities produced.  

A d d i t i o n a l  oppor tun i t i e s  
a r e  c r e a t e d  i n  t h e  s o - c a l l e d  
nonagr i c u l t u r  a 1  s e c t o r s ,  which 
are i n d i r e c t l y  r e l a t e d  to  the 
agr i c u l t u r  a 1  economy. Included 
i n  t h i s  ca tegory  are construc- 
t i o n  w o r k e r s ;  e m p l o y e e s  i n  
m a n u f a c t u r i n g  p l a n t s ;  t h o s e  
connected with t r a n s p o r t a t i o n ,  
c o m m u n i c a t i o n ,  u t i l i t i e s ,  
w h o l e s a l e  and r e t a i l  trade, 
f i n a n c e ,  p r o f e s s i o n a l ,  a n d  
governmenta l  s e r v i c e s .  The 
C e n t r a l  V a l l e y  P r o j e c t  gen- 
e r a t e s  s u f f i c i e n t  wages and 
f a r m  i n c o m e  t o  s u p p o r t  t h e  
fu l l - t ime employment of  about 
1 2 8 , 0 0 0  p e r s o n s  i n  t h e s e  
a c t i v i t i e s  i n  add i t ion  t o  t h e  
107,000 farm res iden t s .  (See 
E x h i b i t  3.)  T h e  o f f - f a r m  
employment i s  e q u a l  t o  a b o u t  
h a l f  of t h e  e n t i r e  labor  f o r c e  
o f  t h e  F r e s n o  m e t r o p o l i t a n  
area.  

Tax Revenues 

The Cen t ra l  v a l l e y  P r o j e c t  
p r o d u c e s  many m i l l i o n s  o f  
d o l l a r s  i n  t a x  r e v e n u e s  e a c h  
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year. Various types of taxes 
i n c l u d e  F e d e r a l  and S t a t e  
income t a x e s ,  S t a t e  s a l e s  
taxes,  property taxes ,  special-  
use taxes,  and permits. Many 
o t h e r s ,  i n c l u d i n g  F e d e r a l  
t r a n s p o r t a t i o n ,  c o r p o r a t i o n ,  
m a n u f a c t u r e r s g  e x c i s e ,  and 
other  hidden taxes,  a l s o  stem 
f r o m  P r o j e c t  a c t i v i t i e s .  
Do l l a r  amounts d e r i v e d  from 
each o f  t h e  v a r i o u s  t y p e s  o f  
taxes  a r e  not r ead i ly  avai lable  
by spec i f i c  areas. However, an 
indicat ion of the  magnitude of 
revenues r e su l t i ng  from c e r t a i n  
tax components is evidenced in  
t h e  fo l lowing  e x c e r p t  from a  
s p e c i a l  a n d  i n d e p e n d e n t  
s t u d y  u n d e r t a k e n  by D r .  J. 
Gordon Milliken of t he  Denver 
Research I n s t i t u t e ,  University 
of Denver: 

'...In 1977, t h e  Centra l  Valley 

a P r o j e c t -  stimulated enough 
economic a c t i v i t y  to generate 
$ 3 5 7  m i l l i o n  i n  F e d e r a l  
revenues , .  from p e r s o n a l  and 
c o r p o r a t e  income t a x e s  and 
i n d i r e c t  b u s i n e s s  and e x c i s e  
t a x e s .  Another $50 m i l l i o n  
i n  S t a t e  and l o c a l  income taxes 
was  g e n e r a t e d ,  a l t h o u g h  
t h i s  e s t i m a t e  is based on an 
a v e r a g e  t a x  r a t e  f o r  a l l  
s t a t e s  r a t h e r  t h a n  o n  
C a l i f o r n i a  a lone .  Although 
much of the  project's economic 
a c t i v i t y  occurs i n  Cal i fornia ,  
t h e  economic  a c t i v i t y  a l s o  
s p r e a d s  i n t o  o t h e r  s t a t e s  
where p roduc t s  a r e  used and 
f r o m  w h i c h  s u p p l i e s  a c e  
purchased...' 

That same repor t  po in t s  t o  
t h e  f a c t  t h a t  1'977 w a s  a  
d rought  y e a r ,  and i n d i c a t e s  
t h a t  the  t o t a l  value of Central  

V a l l e y  P r o j e c t  o u t p u t  was 
17.5 p e r c e n t  h ighe r  i n  1978. 
Accordingly, the  comparable tax 
contr ibut ions  a t t r i b u t a b l e  t o  
t h e  Project  would be substan- 
t i a l l y  g rea te r  than those shown 
for  1977. Recent da ta  ind ica te  
t h a t  t h e  c o m p a r a b l e  t a x  
r e v e n u e s  w e r e  a b o u t  $ 7 5 6  
m i l l i o n  i n  1979. The above 
estimates do not include S t a t e  
s a l e s  taxes or  several  of t he  
other  types i den t i f i ed  above. 

MUNICIPAL AND INDUSTRIAL WATER 
SUPPLY 

Economic impacts r e su l t i ng  
f rom M & I  w a t e r  s e r v i c e  a r e  
d i f f i c u l t  t o  evaluate,  not only 
because of t h e  va r i e ty  of uses 
involved, but a l s o  because of 
t h e  l a c k  o f  a g r e e m e n t  o n  
'economic desc r ip to r s . .  The 
Dr .  J. Gordon Milliken repor t ,  
previcfusly  r e f e r enced ,  i nd i -  
c a t e s  t h a t  $1.8 m i l l i o n  i n  
p e r s o n a l  income,  c o r p o r a t e  
prof its, and ind i rec t  business 
t axes  were generated i n  1977 by 
M & I  w a t e r  s e r v i c e  f rom t h e  
Centra l  Valley Project. From 
t h e  t i m e  P r o j e c t  o p e r a t i o n s  
began through 1980, a  t o t a l  of 
3.1 mil l ion acre-feet have been 
provided for M&I purposes. The 
economic impacts on t he  munici- 
p a l i t i e s  and indus t r i a l  estab- 
l i s h m e n t s  which  h a v e  b e e n  
served, and a l s o  on a l l  re la ted  
channels of economic a c t i v i t y  
a r e  s ign i f ican t .  

HYDROELECTRIC POWER 

The h y d r o e l e c t r i c  power 
o u t p u t  o f  t h e  c e n t r a l  Va l l ey  
Project  has a wide var ie ty  of 



uses. Economic impacts r e s u l t -  
i n g  f r o m  c o m m e r c i a l  power  
s e r v i c e  a r e  d i f f i c u l t  t o  
measure  f o r  t h e  same r e a s o n s  
c i t e d  a b o v e  f o r  M & I  w a t e r  
se rv ice .  The e f f e c t s  from use 
o f  Cen t ra l  Val ley  P r o j e c t  power 
g e n e r a t i o n  f o r  P r o j e c t  u s e  
pumping a r e  r e f l e c t e d  i n  those  
v a l u e s  a l r e a d y  d i s c u s s e d  f o r  
i r r i g a t i o n  and Me1 s e r v i c e .  
The provis ion  o f  P r o j e c t  power 
s u p p l i e s  to  about 50 p re fe rence  
c u s t o m e r s  a t  r e l a t i v e l y  l o w ,  
s t a b l e  r a t e s  has h igh ly  s ign i -  
f i c a n t  e c o n o m i c  i m p a c t s .  
However, a monetary eva lua t ion  
of t h e  e f f e c t  cannot  be r e a d i l y  
determined. 

Production of hydroelec- 
t r ic  energy can be considered 
as a s u b s t i t u t e  or a l t e r n a t i v e  
f o r  e n e r g y  p r o d u c t i o n  f r o m  
f o s s i l  f u e l s ,  s u c h  a s  ~ i % ,  
coal, and n a t u r a l  g a s  which are 
burned i n  thermal power p l a n t s ,  
Centr af Val ley  P r e j  s t  hydro- 
electric g e n e r a t i o n  a v e r a g e s  
about 5.3 b i l l i o n  k i lowat thours  
o f  energy annually. Afmost 9 
m i l l i o n  b a r r e l s  o f  o i l  would 
b e  r e q u i r e d  t o  p r o d u c e  a n  
e q u i v a l e n t  amount o f  t h e r m a l  
electric power. [See Exh ib i t  
4.1 A t  1980 p r i c e s ,  t h e  annual 
cost o f  t h a t  much oil ,  or con- 
ve r se ly ,  t h e  va lue  o f  Cen t ra l  
V a l l e y  P r o j e c t  power, would 
a m o u n t  t o  $ 2 1 4  m i l l i o n ,  
Obvious ly ,  t h i s  r e p r e s e n t s  a 
h i g h l y  s i g n i f i c a n t  economic 
impact, no t  on ly  to  t h e  water 
and power u s e r s ,  b u t  a l s o  to  
t h e  e n t i r e  N a t i o n  b e c a u s e  s f  
t h e  b e n e f i c i a l  e f f e c t  on  t h e  
b a l a n c e  o f  t r a d e  ( i f  i t  i s  
assumed t h a t  t h e  o i l  would have 
been imported) . This  P ro j  ect 
accompl ishment  is e s p e c i a l l y  

s i g n i f i c a n t  i n  v i e w  o f  t h e  
pr  ecar  ious  supply and v o l a t i l e  
p r i c e s  o f  impor ted  f u e l  o i l ,  
and t h e  dep le t ion  of  domestic 
nonrenewable reserves .  It is 
g e n e r a l l y  bel ieved t h a t  f u t u r e  
p r i c e s  of  f o s s i l  f u e l s  w i l l  be 
much higher than those  exper- 
ienced i n  1980. The value o f  
C e n t r a l  V a l l e y  P r o j e c t  power 
s h o u l d  r i s e  i n  p r o p o ~ t i 0 ~  t o  
t h e  i n c r e a s e s  i n  f o s s i l  f u e l  
p r i ces .  

FLOOD CONTROL 

Tota l  accumulative f lood 
c o n t r o l  b e n e f i t s  a t t r i b u t a b l e  
t o  C e n t r a l  V a l l e y  P r o j e c t  
f a c i l i t i e s  t h r o u g h  1980 h a v e  
been e s t i m a t e d  a t  a b o u t  $ 3 7 5  
m i l L i o n . .  S u c h  es t imates ,  
d e v e l o p e d  b y  t h e  U . S .  Army 
Corps  o f  E n g i n e e r s ,  r e f l e c t  
p r i c e  l e v e l s  p reva i l ing  a t  t h e  
t h e  of  each major f lood occur- 
rence evafuatM,  and i n d i c a t e  
t h e  v a l u e  o f  f l o o d ' d a m a g e s  
wbich would have  o c c u r r e d  i n  

' t h e  absence o f  t h e  p ro tec t ion  
af forded by P r o j e c t  f a c i l i t i e s .  
f f  such values  were equated to  
c u r r e n t  p r i c e  l e v e l s ,  it would 
b e  r e a s o n a b l e  t o  assume t h a t  
t h e  amount o f  f l o o d  c o n t r o l  
b e n e f i t s  would be much higher 
than  t h e  $375 mil l ion .  

I n  a d d i t i o n  t o  d i r e c t  
monetary  f l o o d  c o n t r o l  bene- 
f i t s ,  many  o t h e r s  o f  a n  
i n d i r e c t  and i n t a n g i b l e  n a t u r e  
a l s o  o c c u r .  The i n t a n g i b l e  
e f f e c t s  c o n t r i b u t e  r e a l  and 
s i g n i f i c a n t  economic impacts, 
even though they a r e  d i f  f i c u f t  
t o  measure and evaluate .  Loss 
o f  l i f e  a v e r t e d ,  p r o t e c t i o n  
a g a i n s t  water contamination and 
assoc ia ted  i l l n e s s ,  and freedom 
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f r o m  a n x i e t y  a n d  f e a r  a r e  
important P r o j e c t  c o n t r i b u t i o n s  
which should not  be overlooked 
o r  ignored. 

RECREATION 

Over t h e  p a s t  3 d e c a d e s  
s i n c e  t h e  P r o j e c t  b e c a m e  
o p e r a t i o n a l ,  w a t e r - b a s e d  
ree rea t iowal  o p p o r t u n i t i e s  made 
a v a i l a b l e  a s  a  r e s u l t  o f  
C e n t r a l  Valley P r o j e c t  d e v e l o p  
ment have  a t t r a c t e d  t e n s  o f  
m i l l i o n s  of  v i s i t o r s ,  Var iable  
w a t e r  l e v e l  c o n d i t i o n s  a n d  
o t h e r  l i m i t i n g  f a c t o r s  i n f  lu- 
ence t h e  magnitude of  v i s i t o r  
u s a g e  a n d  a l s o  t h e  t y p e  o f  
r e c r e a t i o n a l  a c t i v i t i e s  a t  
P r o j e c t  r e c r e a t i o n a l  s i tes.  
Both amounts and types  o f  use 
at t h e  v a r i o u s  l o c a t i o n s  
f l u c t u a t e  s i g n i f i c a n t l y  from 
year to year. Chapter 111 of 
t h i s  report discussed some of  
t h e  more e x t e n s f v e l y  u s e d  
P r o j e c t  r e c ~ e a t i o n a l  a r e a s  and 
t h e  v a r i e t y  o f  r e c r e a t i o n a l  
o p p o r t u n i t i e s  a f f o r d e d .  
Average u s e  h a s  amounted t o  
a b o u t  1 0  m i l l i o n  v i s i t o r -  
d a y s  a n n u a l l y  f o r  t h e  p a s t  
s e v e r a l  years .  The fol lowing 
t a b u l a t i o n  summarizes h i s t o r i -  
cal r e c r e a t i o n a l  use a t  P r o j e c t  
sites dur ing more than 20 y e a r s  
o f  operat ion:  

R e c r e a t i o n .  V i s i t a t i o n  
(mi l l ions  o f  v i s i t o r  days) 

T h a t  t h e  r e c r e a t i o n a l  
b e n e f i t s  a t t r i b u t a b l e  t o  t h e  
P r o j e c t  a r e  r e a l  and s i g n i f i -  
c a n t  is unquestioned. However, 
t h e  means and p r o c e d u r e s  f o r  
d e v e l o p i n g  a n d ,  a s s i g n i n g  
monetary values  f o r  them have 
been s u b j e c t  t o  c o n s i d e r a b f  e  
s t u d y ,  w i t h  n o  s u b s t a n t i a l  
a g r e e m e n t .  The  U.S. W a t e r  
Resources Council has  d i r e c t e d  
t h e  use o f  $1.40 to $4.18 per 
v i s i to r -day  f o r  eva lua t ion  o f  
genera l  r e c r e a t i o n  b e n e f i t s  i n  
t h e  f o r m u l a t i o n  o f  p f a n s  
f o r  f u t u r e  w a t e r  r e s o u r c e  
developments. I f  these va lues  
a r e  used, t h e  impact o f  r ecen t  
average v i s i t a t i o n  ( 10 m i l l i o n  
v i s i t o r - d a y s  a n n u a l l y )  would 
r a n g e  b e t w e e n  $ 1 4  a n d  $ 4 1  
m i l l i o n .  U s e  o f  $ 3 . 0 0  p e r  
v i s i t o r - d a y  a s  a n  a s s u m e d  
average value  would r e s u l t  i n  
a b o u t  $30  m i l l i o n  annu,a l ly .  

a 
OTHER 

Angler-day use o f  Project 
r e s e r v o i r s  is included i n  t h e  
r e c r e a t i o n  v i s i t a t i o n  d iscussed 
above. Monetary eva lua t ion  of  
f i s h  and w i l d l i f e  e f f e c t s  i s  
d i f f i c u l t  and e lus ive ;  conse- 
quent ly ,  no recen t  updating o f  
such values  has  been undertaken 
f o r  t h e  Cen t ra l  Val ley  P r o j e c t  . 

P r o j e c t  c o n t r i b u t i o n s  to  
waterfowl conservat ion  a r e  r e a l  
a n d  s i g n i f i c a n t .  However ,  
mone ta ry  e v a l u a t i o n s  a r e  n o t  
a v a i l a b l e  b e c a u s e  o f  t h e i r  
i n t a n g i b l e  na ture .  

P r o j e c t  wa te r  s u p p l i e s  
c o n t r i b u t e  t o  t h e  maintenance 
of proper s a l i n i t y  cond i t ions  
a n d  o t h e r  d e s i r a b l e  w a t e r  



quality parameters in the 
Delta and at other strategic 
and important locations. Since 
such accomplisments do not lend 
themselves to monetary defini- 
tion, no major effort has been 
directed to such evaluations. 

Annual navigation benefits 
attributable to stabilized 
Sacramento River flow condi- 
t i o n s  w e r e  estimated at 
$1,260,000 by the U.S. Army 
Corps of Engineers in 1959. 
There has been no updating or 
r e v i s i o n  o f  s u c h  benefit 
determinations since that 
t ime . 



Chapter 5 

GENERAL 

The Cen t ra l  Valley P r o j e c t  
h a s  s i g n i f i c a n t l y  i n f l u e n c e d  
and a f f e c t e d  t h e  expansion and 
d i v e r s i f i c a t i o n  o f  bus iness  and 
employment o p p o r t u n i t i e s  and 
s t a n d a r d s  o f  l i v i n g  i n  t h e  
a r e a s  t h a t  it serves .  Socio- 
l o g i c a l l y  t h e  P r o j e c t  h a s  
con t r ibu ted  to  changes i n  many 
p o p u l a t i o n  c a t e g o r i e s ,  e.g., 
number, age, o r i g i n ,  d i s t r  ibu- 
t i o n ,  soc ioeconomic  composi- 
t i o n ,  and e t h n i c  makeup. These 
f a c t o r s  have, i n  t u r n ,  in f lu -  
enced demands f o r  housing and 
p u b l i c  s e r v i c e s  such a s  educa- 
t i o n ,  h e a l t h  eace, and recrea- 
t i o n a l  f q,cilities. The - socio- 
economic impacts . have c o n t r  i- 
b u t e d  i n  m a n y  w a y s ,  b o t h  
t a n g i b l e  and in tang ib le ,  to  t h e  
s t a n d a r d s  o f  l i v i n g  a n d  
g e n e r a l  well-being of  P ~ o j e c t  
b e n e f i c i a r i e s .  

Re l i e f  from Suf fe r ing  and Anxiety 

The problems and hazards 
a s soc ia ted  with an undependable 
wa te r  s u p p l y ,  f o r  e i t h e r  
i r r i g a t i o n  or MhI u s e ,  c a u s e  
g r e a t  a n x i e t y  a n d  s u f f e r -  
i n g  i n  t imes  o f  d r o u g h t  o r  
shor tages  r e s u l t i n g  from system 
u n r e l i a b i l i t y .  The l i m i t e d  
l e v e l s  o f  income a s s o c i a t e d  
w i t h  v a r i a b l e  and undepend- 
a b l e  water s u p p l i e s  c o n s t i t u t e  
s e v e r e  l i m i t a t i o n s  o n  t h e  
achievement o f  des i red  l e v e l s  
o f  l i v i n g  a n d  " q u a l i t y  o f  
l i f e . n  

I n  s e a s o n s  and a r e a s  o f  
f l o o d  d a n g e r ,  t h e  a n x i e t y  
involved and damages incurred 
seriousPy d i s r u p t  and adverse ly  
a f f e c t  normal  soc ioeconomic  
a c t i v i t i e s  a s  compared w i t h  
those  o f  o t h e r  surrounding or 
ad j acent  a r e a s  which a r e  more 
favorably  loca ted  or protec ted  
from devas ta t ing  f loods.  Flood 
p ro tec t ion  afforded a s  a r e s u l t  
o f  C e n t r a l  V a l l e y  P r o j e c t  
c o n s t r u c t i o n  a n d  o p e r a t i o n  
c e r  t a i n l y  c o n t r i b u t e s  t o  
g r e a t e r  p e a c e  o f  mind a n d  
p s y c h o l o g i c a l  . wel l -be ing  o f  
those  persons protected.  The 
p ro jec t '  can, i n  a r e a l  sense, 
b e  c o n s i d e r e d  a : b r o a d -  
coverages i n s u r a n c e  p o l f e y  
which p r o v i d e s  p r  otect i o n  t o  
its b e n e f i c i a r i e s  from some o f  
t h e  h a z a r d s  o f  w e a t h e r  a n d  
n a t u r a l  d i s a s t e r .  

Q u a l i t y  o f  L i f e  and S o c i a l  W e l l  
Being 

T h e  p h r a s e  ' s t a n d a r d  
o f  l i v i n g n  encompasses b o t h  
personal  income and q u a l i t y  of 
l i f e  cons ide ra t  ions. Western 
s o e i e t  ies have  l o n g  measured 
s tandard  of  l i v i n g  i n  terms of 
income l e v e l s .  Current  prob- 
% e m s  such a s  those  associa ted  
with crime, urban sprawl, and 
e n v i r o n m e n t a l  p o l l u t i o n  
c e r t a i n l y  r a i s e  ques t ions  a s  to  
t h e  v a l i d i t y  of  income rneasure- 
rnents a s  a s o l e  i n d i c a t o r  o f  
s o c i e t a l  well-being. S u i t a b l e  



o u t l e t s  f o r  l e i s u r e  t i m e  
a c t i v i t i e s  a n d  f a v o r a b l e  
p h y s i c a l  e n v i r o n m e n t ,  i n  
c o n t r a s t  w i t h  " c r e a t u r e  com- 
f o r t s , "  have c e r t a i n l y  become 
inc reas ing ly  important.Centra1 
Valley Pro jec t  development has  
con t r ibu ted  to q u a l i t y  recrea-  
t i o n a l  oppor tun i t i e s  t h a t  vary 
i n  scope from f i s h i n g ,  hiking,  
and s igh t see ing  to  comprehen- 
s i v e  r e c r e a t i o n a l  complexes a t  
project r e s e r v o i r s ,  such  as 
S h a s t a  a n d  F o l s o m ,  w h i c h  
provide a r a t h e r  f u l l  range o f  
water -associa ted  r e c r e a t i o n a l  
a c t i v i t i e s .  The C e n t r a l  Val ley  
P r o j e c t  h a s  t h u s  p r o v i d e d  
r e l a t i v e l y  inexpensive access 
t o  v a s t  o u t d o o r  r e c r e a t i o n a l  
f a c i l i t i e s  which c o n t r i b u t e  to  
t h e  phys ica l  and psychological  
well-being o f  major populat ion 
segments, both l o c a l l y  and from 
p o i n t s  d i s t a n t l y  r emoved .  

An examination o f  income 
l e v e l s  as a measure of pe r sona l  
well-being appears to i n d i c a t e  
a m a j o r  d i s p a r i t y  b e t w e e n  
C e n t r a l  V a l l e y  P r o j e c t  a r e a s  
a n d  t h e  S t a t e  a s  a w h o l e .  
However, recognizing t h a t  wages 
o f  workers employed i n  agr  icul -  
t u r e  are .lower t h a n  t h o s e  o f  
t h e  g e n e r a l  p o p u l a t i o n ,  t h e  
d i s p a r i t y  of i n c o m e  l e v e l s  
between the  C e n t r a l  Val ley  and 
t h e  S t a t e  as a whole is placed 
i n  b e t t e r  perspect ive .  Closer  
s c r u t i n y  o f  p e r s o n a l  income 
d a t a  i n d i c a t e s  t h a t  p e r s o n a l  
per c a p i t a  income f o r  t h e  24  
C e n t r a l  v a l l e y  c o u n t i e s  
a m o u n t e d  t o  j u s t  o v e r  8 0  
p e r c e n t  o f  t h e  S t a t e  a v e r a g e  
f o r  1970. By 1975, t h e  Cen t ra l  
Valley average had r i s e n  to 88' 
percent  of  t h e  S t a t e  average. 
Improved economic cond i t ions ,  

stemming from C e n t r a l  V a l l e y  
P r o j e c t  d e v e l o p m e n t ,  h a v e  
c o n t r i b u t e d  s i g n i f i c a n t l y  
to t h i s  improvement o f  personal  
well-being. 

P o p u l a t i o n  g r o w t h  i n  
P r o j e c t  s e r v i c e  a r e a s  h a s  
c r e a t e d  a need f o r  more pub l i c  
s e r v i c e s  a s  w e l l  as a means to 
p r o v i d e  s u c h  s e r v i c e s ,  e.g., 
a b r o a d e r  t a x  base .  P u b l i c  
revenues have increased,  a s  has  
t h e  va lue  o f  a g r i c u l t u r a l  land, 
w h i c h  i s  a t t r i b u t a b l e  t o  
p r o v i s i b n  o f  a d e q u a t e  w a t e r  
s u p p l i e s .  O t h e r  b e n e f i c i a l  
P r o j e c t  e f f e c t s  i n c l u d e  t h e  
suppor t  f o r  a d d i t i o n a l  bus iness  
e n t e r p r i s e s .  The  C e n t r a l  
V a l l e y  P r o j e c t  h a s  c o n t r i -  
b u t e d  s i g n i f i c a n t l y  t o  a n  
improved s tandard  o f  l i v i n g  i n  
t h e  P r o j e c t  a r e a  and elsewhere. 
I t  h a s  also p r o v i d e d  recrea- 
t i o n a l  a n d  e n v i r o n m e n t a l  
amenit ies ,  a l l  o f  h i c h  coptr i- 
bute  to  "qua l i ty  of l i f e a  and 
social welfare  enhancements for 
P r o j e c t  benef i c i a r i e s .  

SOCIOECONOMIC EFFECTS 

The Federal  Reserve Bank 
o f  K a n s a s  C i t y ,  i n  r e c e n t  
s t u d i e s  evaluat ing  t h e  s o c i a l  
i m p a c t s  o f  w a t e r  r e s o u r c e  
deve lopments ,  c o n c l u d e d ,  i n  
p a r t ,  a s  follows: 

". . . A n o t h e r  s o u r c e  o f  
s e c o n d a r y  b e n e f i t s ,  d u e  t o  
e x t e r n a l  e c o n o m i e s ,  . . . 
a r i s e s  i n  t h e  f i e l d  o f  s o c i a l  
overhead c a p i t a l .  F a c i l i t i e s  
such a s  schools ,  roads, u t i l i -  
t i e8  and o t h e r  u r b a n  s o c i a l  
c a p i t a l  may have excess capa- 
c i t y  and t h u s  be s u b j e c t  t o  



decreasing costs a s  t h e i r  use 
expands .  The f u l l e r  u s e  o f  
s o c i a l  o v e r h e a d  c a p i t a l  is  a  
l e g i t i m a t e  s e c o n d a r y  b e n e f i t  
a t t r i b u t a b l e  t o  a  p ro jec t .  . . 
A n o t h e r  s i m i l a r  t y p e  o f  
b e n e f i t  which r e s u l t s  may b e  
t e rmed  ' dynamic or deve lop-  
menta la t  Such b e n e f i t s  do not  
depend upon adjustments leading 
t o  more e f f i c i e n t  a l l s c a t  ions  
o f  a  g iven s tock  of  resougces, 
b u t  r a t h e r  a r i s e  f r o m  t h e  
d y n a m i c  s o c i a l  e n g i n e e r i n g  
aspec t  o f  resource  development. 
These b e n e f i t s  a r e  based upon 
t h e  development of more s k i l l e d  
labog and the in t roduc t ion  of 
advanced techniques and capi-  
t a l ,  which w i l l  conver t  under- 
u t i l i z e d  r e s o u r c e s  o f  a n  
area to  opt imal  employment. . . 
Two o t h e r  sources  o f  secondary 
b e n e f i t s  f a l l i n g  i n t o  t h e  . 
categof y of d y n m i c  . e f  f e c t s  of  

resources  development p r o j e c t s  
a r e  s o c i o l o g i c a l  as  w e l l  a s  
economic. The m i g r a t i o n  o f  
p o p u l a t i o n  . . . r e v e a l s  a n  
a r e a  p r e f e r e n c e  w h i c h  i s  
goadualfy moving t h e  c e n t e r  o f  
populat ion westward. If such a 
movement cont inues  t h e  p r d u c -  
t i v i t y  of  human resources ,  i n  
the a r e a s  e x p e r i e n c i n g  l a r g e  
ppulbat ion inc reases ,  w i l l  f a l l  
un less  t h e  populat ion movement 
is accompanied by a  t r a n s f e r  of 
c a p i t a l  and t h e  c a r e f u l  devel- 
o p m e n t  a n d  h u s b a n d i n g  o f  
resources ,  including water . , 
t h e  p r o v i s i o n  o f  employment 
o p p o r t u n i t i e s  i n  a r e a s  which 
o f f e r  t h e  amenit ies  of  l i v i n g  
which a t t r a c t  p e o p l e  t o  them 
i n c r e a s e s  s a t i s f a c t i o n  j u s t  
as s u r e l y  a s  any p o l i c y  which 
enhances  t h e  g r o s s  n a t i o n a l  
p r o d u c t  a s  o r d i n a r i l y  
measur@d. 



SUPPORTIVE FINDINGS 

The e x t r a c t s  p r e s e n t e d  
below are summaries drawn from 
t h r e e  d i f f e r e n t  r e p o r t s ,  a l l  
of  which a r e  suppor t ive  o f ,  and 
land credence t o ,  t h e  f ind ings  
g r e v i o u s % y  d i s c u s s e d  i n  t h i s  
repor t .  They are: 

( 1 )  Committee P r i n t  N o .  11 
( 1956) , e n t i t l e d , ,  "The 
Contributions of Ir r iga-  
t i o n  a n d  t h e  C e n t r a l  
V a l l e y  P r o j e c t  t o  t h e  
Economy o f  t h e  Area and 
t h e  Nation." Committee on 
% n t . e r  i o r  a n d  I n s u l a r  
A f f a i r s  - Souse of  Repre- 
sen ta t ives ,  U.S. Congress. 

- 
( 2 )  'The Bureau o f  Reclama- 

t ion"  by W i l l i a m  E. Warne, 
published by t h e .  Praeger 
Library  of U.8. Government 
Departments and Agencies, 
1973. 

(3) Summary Report e n t i t l e d ,  
"The Economic Impact  o f  
t h e  C e n t r a l  V a l l e y  
Pro jec tw by D r .  J. Gordon 
M i l l i k e n ,  R e s e a r c h  
Economist, Denver Research 
I n s t i t u t e ,  Univers i ty  of 
D e n v e r .  P r e s e n t e d  a t  
a s y m p o s i u m  o n  Water . Resource  Development a t  
P r e s n o ,  C a l i f o r n i a ,  
November 15, 1979, 

Reference No. 1 

Committee P r i n t  No. 11,  
d e a l s  w i t h  t h e  same g e n e r a l  

s u b j e c t  a s  t h a t  a d d r e s s e d  i n  
t h i s  repor t .  I n  submitt ing t h e  
r e p o r t ,  then Bureau o f  Reclama- 
t i o n  Commissioner Dexheimsr 
s t a t e d  i n  p a r t  a s  f o l l o w s :  

". . . The con t r ibu t ion  of t h e  
i r r i g a t i o n  a s p e c t s  o f  t h e  
p r o j e c t  and t h e  con t r ibu t ion  of 
i r r i g a t i o n  i n  g e n e r a l  i n  t h e  
e i g h t e e n  c o u n t i e s  o f  t h e  
Cen t ra l  Valley a r e a  a t t e s t  t o  
t h e  impor tance  and v a l u e  o f  
i r r i g a t i o n  i n  providing oppor- 
t u n i t i e s  i n  farming and a l l  t h e  
a s s o c i a t e d  i n d u s t r i a l  a n d  
c o r o P l a r y  t r a d e s  and p r o f e s -  
s i o n s  w i t h  a t t e n d a n t  h i g h  
l e v e l s  of  l i v i n g  and extens ive  
f o c a l  i n t e r s t a t e  and i n t r a s t a t e  
business. . . . A more complete 
r e p o r t  w i l l  be p o s s i b l e  when 
a d d i t i o n a l  f e a t u r e s  of Cen t ra l  
V a l l e y  P r o j e c t  a r e  comple ted  
and i n  f u l l  operation." 

The r e p o r t  concluded t h a t  
t h e  P r o j e c t ,  i n  a s i n g l e  year,  
(1953) had: 

". . . provided some 1,500,000 
a c r e - f e e t  o f  w a t e r ,  a b o u t  70 
percent  of the crop i r r i g a t i o n  
r e q u i r e m e n t s  o f  t h e  720,000 
a c r e s  t h e n  s e r v e d  b y  t h e  
p r o j e c t .  Value  o f  c r o p s  and. 
l i v e s t o c k  a t t r i b u t a b l e  t o  
p r o j e c t  water i n  t h a t  year was 
estimated a t  $.I52 mi l l ion ,  or 
a b o u t  one-e igh th  o f  a l l  c a s h  
farm income i n  t h e  val ley.  The 
p r o j e c t  f a rms  and a s s o c i a t e d  



p r o c e s s i n g ,  p a c k i n g ,  a n d  
t r a n s p o r t a t i o n  p r o v i d e d  work 
f o r  a maximum of nea r ly  40,000 
workers. About 50,000 persons 
i n  t h e  l o c a l  communities were 
engaged i n  s e r v i c i n g  indus-  
t r i e s .  R e s u l t a n t  p u r c h a s i n g  
power included $35 m i l l i o n  n e t  
income t o  p r o j e c t  farmers and 
a n  e s t i m a t e d  $54 m i l l i o n  i n  
wages to  employees on farms and 
i n  collateral indus t r i e s .  This  
provided a m a r k e t  (est imated) 
f o r  $40 m i l l i o n  i n  automobiles, 
$10 m i l l i o n  i n  farm implements, 
$13 m i l l i o n  f o r  a p p a r e l ,  $25 
m i l l i o n  f o r  g a s o l i n e  and $15 
m i l l i o n  i n  f u r n i t u r e ,  household 
equipment and home appl iances ,  
p l u s  a n  e s t i m a t e d  $7,300,000 
pa id  i n  Federa l  personal  income 
t a x - - a b o u t  t h r e e  t imes t h e  
amount paid f o r  p r o j e c t  water 
i n  t h a t  y e a r .  F a r m e r s  a n d  
t h e i r  e m p l o y e e s  p a i d  o v e r  
$ 1 , 8 0 0 , 0 0 0  i n  S t a t e  r e t a i l  
s a l e s  a n d  p e r s o n a l  i n c o m e  
taxes ,  and some $2 mil l ionemore 
i n  county p roper ty  taxes than 
t h e y  would h a v e  w i t h o u t  t h e  - 
pro jec t .  The r a i l r o a d s  hauled 
o u t  21,800 cars o f  a g r i c u l t u r a l  
commodi t ies  a t t r i b u t a b l e  t o  
p r o j e c t  wa te r  and h a u l e d  i n  
12,000 c a r s  o f  merchandise from 
t h e  r e s t  o f  t h e  N a t i o n  t o  
farmers and o t h e r s  benef i t ing  
from t h e  p r o j e c t ,  rece iv ing an 
e s t i m a t e d  $ 2 0  m i l l i o n  i n  
revenues . 
'About 500,000 acres o f  irri-  
g a t e d  l a n d  s e r v e d  b y  t h e  
p r o j e c t  which would p r o b a b l y .  
h a v e  r e v e r t e d  t o  dry-farmed 
l and  or p a s t u r e  without p r o j e c t  
water ,  r e t a ined  a market va lue  
o f  some $200 m i l l i o n  more than 
t h e y  would have  had w i t h o u t  
p r o j e c t  water, and o v e r  $60 

m i l l i o n  i n  value had been added 
to dry  lands  furnished a f u l l  
water supply by t h e  p r o j e c t  . . 
"And a l l  t h i s  had been accom- 
p l i shed  by t h e  expenditure,  by 
t h e  end o f  1953, o f  some $400 
m i l l i o n  i n  p l a n n i n g  and con- 
s t r u c t i n g  t h e  p r c j e c t ,  most of 
w h i c h  w i l l  e v e n t u a l l y  b e  
reimbursed from revenues from 
t h e  s a l e  o f  w a t e r  a n d  
power. . ." 

I n  s u b m i t t i n g  Committee 
P r i n t  No. 11  t o  t h e  House  
I n t e r i o r  and I n s u l a r  A f f a i r s  
Committee, Chairman C l a i r  Engle 
s t a t e d  : 

". . . It ( t h e  Report Committee 
P r i n t  No. 1 1 )  s h o w s  t h a t  
t h e  impac t  o f  C e n t r a l  V a l l e y  
P r o j e c t  on t h e  economy of t h e  
C e n t r a l  V a l l e y  a n d  on  t h e  
economy of  t h e  Nation a l ready 
h a s  b e e n  t r e m e n d o u s ,  e v e n  
though  t h e  area t o  be s e r v e d  
e v e n t u a l l y  is o n l y  p a r t i a l l y  
d e v e l o p e d .  T h e  i n i t i a l  
f e a t u r e s  o f  t h e  Cen t ra l  Val ley  
P r o j e c t  have been completed f o r  
s e v e r a l  yea r s  but  dur ing 1 9 53, 
t h e  year covered by t h e  f a c t s  
and f i g u r e s  o f  t h i s  s tudy,  t h e  
i n i t i a l  f e a t u r e s  o f  C e n t r a l  
Va l l ey  P r o j e c t  were supplying 
o n l y  52 p e r c e n t  o f  t h e  wa te r  
t h e y  w i l l  u l t ima te ly  se rve  i n  
t h e  v a l l e y  . . ." 
Reference No. 2 

Mr. W i l l i d  E. Warne is a 
former A s s i s t a n t  Commissioner - 
Bureau of Reclamation, A s s i s -  
t a n t  Sec re ta ry  - U.S. Depart- 
ment o f  t h e  I n t e r i o r ,  Direc tor  
- C a l i f o r n i a  D e p a r t m e n t  o f  
Water Resources, and a world- 



renowned p r i v a t e  consu l t an t  i n  
t h e  f i e l d  o f  w a t e r  r e s o u r c e s  
d e v e l o p m e n t .  I n  h i s  book  
e n t i t l e d ,  " T h e  B u r e a u  o f  
Rec lamat ion , "  M r .  Warne, i n  
desc r ib ing  t h e  Cen t ra l  Val ley  
P r o j e c t  a s  one o f  t h e  world 's  
most outs tanding water resource  
d e v e l o p m e n t s ,  a s s e r t e d ,  i n  
p a r t ,  a s  follows: 

a. . . Among t h e  many spectac- 
u l a r  achievements of  t h e  Bureau 
of R e c l m a t  ion,  probably none 
o u t s h i n e s  t h e  C e n t r a l  V a l l e y  
P r o j e c t  o f  C a l i f o r n i a .  From 
t h e  acorn o f  t h e  a u t h o r i z a t i o n  
i n  1933 a s  a $170 m i l l i o n  S t a t e  
w a t e r  p r o j e c t  t h e  migh ty  oak 
has  grown i n t o  a $1.3 b i l l i o n  
Federa l  p r o j e c t  [Current ly  t h i s  
v a l u e  e x c e e d s  $2.4 b i l l i o n  - 
Edi to r i a l  n o t e ]  . A f t e r  f o u r  
[now f i v e ]  decades t h i s  p r o j e c t  
is s t i f f  growing v i g o s o u s l y .  
And c e r t a i n l y  no  o thes  p r o j e c t  
of t h e  Bureau has  been through 
such i n t e n s i v e  cont roversy  as 
has  C e n t r a l  Val ley  Pro jec t .  , . . The Bureau o f  Reclamation is 
t h e  b u i l d e r ,  c u s t o d i a n  a n d  
manager o f  t h e  C e n t r a l  Val ley  
P r o j e c t ,  b u t  t h e  f a r m e r s  and 
t h e  c o m m u n i t i e s  w h i c h  t h e  
p r o j e c t  s e r v e s  nowadays t a k e  
l i t t l e  note  o f  t h a t  f a c t .  The 
people accept  t h e  g r e a t  p r o j e c t  
a s  a p a r t  o f  t h e i r  way o f  l i f e .  
Th i s  may w e l l  be t h e  u l t ima te  
a c c o l a d e  b e s t o w e d  u p o n  a 
bureaucra t ;  h i s  work is so w e l l  
d o n e  t h a t  h i s  h a n d i w o r k ,  
i n  t h e  thoughts  o f  those  whom 
it se rves ,  becomes one with t h e  
mountains and t h e  va l l ey ,  t h e  
r a i n  and t h e  sun. They accept  
i t  a n d  c a n n o t  d o  w i t h o u t  
it . . ." 

Reference No.  3 

This  independent evalua- 
t i o n  o f  "The Economic Impact o f  
t h e  C e n t r a l  V a l l e y  P r o j e c t '  
l e n d s  s t r o n g  s u p p o r t  a n d  
s u b s t a n t i a t i o n  t o  t h e  " i n -  
house"  f i n d i n g s  d i s c u s s e d  i n  
t h i s  repor t .  

T h e  D e n v e r  R e s e a r c h  
I n s t i t u t e  ( U n i v e r s i t y  o f  
D e n v e r )  s e v e r a l  y e a r s  a g o ,  
e x p l o r e d  m e t h o d o l o g i e s  f o r  
e s t i m a t i n g  t h e  n a t i o n a l  eco- 
n o m i c  i m p a c t s  o f  F e d e r a l  
Reclamation programs. A method 
was u l t i m a t e l y  d e v i s e d  which 
was c o n s i d e r e d  c r e d i b l e  b u t  
c o n s e r v a t i v e .  I t  deve loped  
what a r e  .cons idered  accura te ,  
q u a n t i t a t i v e ,  estimates o f  both 
direct and i n d i r e c t  i m p a c t s  
a t t r i b u t a b l e  t o  m u l t i p u r p o s e  
water r e s o u r c e  developments .  
The methodology was d e s i g n e d  
to i d e n t i f y  a n d  t race t h e  
d i r e c t  and f i rs t - round i n d i r e c t  

. impacts  and to c a t e g o r i z e  and 
summarize them i n t o  s i g n i f  i- 
c a n t  m e a s u r e s  of e c o n o m i c  
a c t i v i t y .  

This  methodology, devel- 
oped by D r .  J. Gordon Mil l iken 
a n d  o t h e r s ,  i n c o r p o r a t e s  
p a r t i a l  estimates for some of  
t h e  m a j o r  e c o n o m i c  i m p a c t s  
o f  water resource  developments. 
The var ious  types o f  economic 
o u t p u t s  a r e  combined i n t o  s i x  
c a t e g o r i e s - - w a t e r  and power 
a c t i v i t y ,  agr  i cu l tu rdE  water, 
m u n i c i p a l  water, i n d u s t r i a l  
w a t e r ,  h y d r o e l e c t r i c  power, 
and r e c r e a t i o n  (combined with 
f i s h  and w i l d l i f e )  . Elements 
o f  p r o j e c t  achievement such a s  
water q u a l i t y  c o n t r o l ,  naviga- 
t i o n ,  a n d  f l o o d  c o n t r o l  



a r e  n o t  i n c l u d e d  i n  D r .  
~ i l l i k e n ' s  a n a l y s i s ,  t h u s  
lending credence to t h e  asser -  
t i o n  t h a t  t h e  r e s u l t s  o f  such 
a n a l y s e s  a r e  c o n s e r v a t i v e  
b u t  n o n e t h e l e s s  c r e d i b l e .  
E x t r a c t s  from and re fe rences  t o  
D r .  Mi l l iken ' s  r e p o r t  have been 
t r e a t e d  i n  foregoing p o r t i o n s  
o f  t h i s  r epor t .  They provide 
suppor t ive  evi'dence to  f ind ings  
presented here in .  

T R A I N I N G  GROUND A N D  INTER- 
NATIONAL SHOWCASE 

Many major p i o n e e r i n g  
e f f o r t s  i n  l a r g e - s c a l e  w a t e r  
resource  developments had t h e i r  
incep t ion  and nur tu r ing  i n  t h e  
C e n t r a l  V a l l e y  P r o j e c t .  
Th i s  h ighly  developed, complex 
s y s t e m  o f  r e s e r v o i r s ,  power- 
p l a n t s ,  c a n a l s ,  a n d  o t h e r  
d i v e r s e ,  b u t  i n t e r r e l a t e d  
p r o j e c t  w o r k s  o f  m a s s i v e  
p r o p o r t i o n s  i s  o n e  o f  t h e  
l a r g e s t  a n d  most  w i d e l y  
a c c l a i m e d  s y s t e m s  o f  w a t e r  
r e s o u r c e  deve lopments  under- 
taken by t h e  Bureau o f  Reclama- 
t i o n  d u r i n g  i ts  i l l u s t r i o u s  
h i s t o r y ,  

I t  w a s  t h i s  P r o j e c t  
s e t t i n g  t h a t  s e r v e d  a s  a 
t r a i n i n g  ground f o r  many o f  t h e  
g r e a t  engineers  and a r c h i t e c t s  
o f  t h e  f u t u r e  who g r a d u a t e d  
from t h e  'Co l l ege  o f  C e n t r a l  
Val ley  P r o j e c t  Experience." It  
was  h e r e  d u r i n g  t h e  meta- 
morphosis o f  the C e n t r a l  Valley 
P r o j e c t  u n d e r t a k i n g ,  t h a t  
many new p l a n n i n g ,  d e s i g n ,  
cons t ruc t ion ,  and opera t iona l  
management concepts  and prac- 
tices were f i r s t  tested. The 
i m p o r t a n c e  o f  e x p e r i e n c e  

t h e y  g a i n e d  h e r e  is acknow- 
ledged by many of t h e  Nat ion ' s  
g r e a t  water resource develop- 
ment p r o f e s s i o n a l s .  Through 
C e n t r a l  Valley P r o j e c t  p o r t a l s  
h a v e  p a s s e d  renowned  water 
r e s o u r c e  development  t e c h n i -  
c i a n s  and p r o f e s s i o n a l s  from 
many n a t i o n s  o f  t h e  w o r l d .  
~ e s t i m o n i a l s  a n d  commenda- 
t i o n s  received from them a t t e s t  
t o  t h e  m a j o r  c o n t r i b u t i o n s  
w h i c h  t h e  C e n t r a l  V a l l e y  
P r o j e c t  has made to  t h e  socio- 
e c o n o m i c  w e l l - b e i n g  a n d  
q u a l i t y  of  l i f e  i n  many d i v e r s e  
a r e a s  o f  t h e  w o r l d .  T h i s  
t r a i n i n g ,  perhaps, c o n s t i t u t e s  
o n e  o f  t h e  more o u t s t a n d i n g  
c o n t r i b u t i o n s  o f  C e n t r a l  
Val ley  Pro jec t ,  wherein it has  
proven to be a major "showcasew 
of  i n t e r n a t i o n a l  recognit ion.  

FUTURE NEEDS 

The f e n t r a l  Val ley  P r o j e c t  
p r o v i d e s  a v e r y  i m p o r t a n t  
p o r t i o n  o f  t h e  t o t a l  water 
s u p p l y  n e e d s  o f  C a l i f o r n i a ' s  
g r e a t  C e n t r a l  V a l l e y  b a s i n .  
However, it is by no means t h e  
on ly  supp l i e r .  Othet develop- 
m e n t s  b y  t h e  S t a t e  o f  
Ca l i fo rn ia ,  t h e  U.S. Army Corps 
o f  E n g i n e e r s ,  and many w a t e r  
d i s t r i c t s  a n d  i n d i v i d u a l s  
combine t o  makeup t h e  t o t a l  
supply. The achievements a r e  
impressive, but  much remains t o  
be done t o  provide a d d i t i o n a l  
r e l i a b l e  s u p p l i e s  t o  o f f s e t  
cont inuing ground-water over- 
d r a f t s  and p e r m i t  c o n t i n u e d  
e c o n o m i c  d e v e l o p m e n t  a n d  
expansion o f  t h e  area .  

Many c o m p l e x  p r o b l e m s  
r e m a i n .  They  i n c l u d e  s u c h  



vexing matters as developing 
new supplies; improving manage- 
ment and control of ground 
water; resolving institutional 
and legal constraints; and 
improving conservation and 
efficiency in t h e  use or 
reapportionment of presently 
developed suppf ies. All of 
these pfoblems relate to issues 

of economics, equity, ef f i- 
ciency, administrative pro- 
cedures, and political and 
environmental accommodations. 
They must be resolved in order 
f o ~  the great Central Valley to 
continue its economic develop- 
ment in the general public 
interest to the benefit s f  
California and the Nation. 


